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The last month has been prolific of 
First and fore- 








electrical conventions. 
most, the annual meeting of the American 
Institute of Electrical Engineers at Great 
Barringt 
in the history of that progressive and, we 


ton was one of the most successful 


are pleased to say, rapidly broadening as- 
Then the Northwestern Elec- 
trical Association held its summer meet- 


sociation. 


ing in Wisconsin jointly with the Wiscon- 
sin Telephone Association at which are 
represented all the independent telephone 
interests of that state. 
vention of the Independent Telephone As- 
sociation of the United States assembled 
at Philadelphia, a report of the proceed- 
ings appearing in this journal last week. 
The week before, the Association of Rail- 
way Tclegraph Superintendents held its 
annual meeting. The month of June 
seems to be the period selected by the elec- 
tricians of the country as the best time for 
their conventions. The National Electric 
Light Association, however, still continues 
to hold its well-attended conventions in 
the month of May, and the electric rail- 
Way interests of the country convene 
every fall, usually in the month of 
October, this year in the city of Detroit. 


The annual con- 


ELECTROLYSIS. 

The time is beginning to arrive when 
reckoning of a gigantic character is to be 
had between electric street railway com- 
panies and those who employ buried 
piping systems for various purposes. 

When 
first installed, there was considerable 
difficulty found with the return currents 
which rapidly ate holes in buried pipes 


street railway systems were 


at points where they left the piping sys- 
tem to return to the power-house. The 
problem was taken up by the engineers of 
the various companies, and, in most cases, 
was solved by connecting the return sys- 
tem of the electric railway tightly on to 
the piping system at those points which 
showed rapid corrosion. This, of course, 
enabled the current to leave the piping 
system through metallic contact, and 
eliminated electrolytic action that for- 
merly occurred there. This curing of the 
evil was only temporary. The current 
still remained in the pipes and traversed 
their length. As these pipes were buried 
in the surrounding earth at various de- 
grees of conductivity, the current would 
not entirely stay in the pipe, but some- 
times small portions of it were diverted 
through strata of more or less conducting 
powers, and particularly was this the fact 
around joints where the electrical conduc- 
tivity of the metallic path was bad, and, 
as time went on, became worse, due to 
rust and oxides. This resulted slowly 
but very surely in a corrosion of the pipes 
which was general, and, though it took 
years for the result to be serious, it is 
beginning to be serious now. Reported 
damages from electrolysis are not now 
confined to local spots, but to entire pipe 
lines. As time goes on these damages 
will be great in extent and more fre- 
quently reported, and the money losses 
involved will be so large that the matter 
will be taken to the courts for adjustment. 
In the meantime it is well for electric 
railway companies to consider the perma- 
nent cure which has been frequently sug- 
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gested, and which is practically the only 
effective means of stopping the damage 
forever. This is to keep the current out of 
the pipe systems. It has been found, and 


very naturally, that electrical damage 
was very much reduced by reenforcing 
the return feeder system, but it must not 
be forgotten that current delivered at a 
given point of the earth divides between 
various paths to the station, according 
to the law of shunts, and no matter how 
heavily coppered the legitimate return 
may be, a certain percentage of the cur- 
rent is bound to traverse parallel pipe 
systems as long as they present any con- 
It is, 


of the theory of 


ductivity whatever. in fact, a 
beautiful illustration 
limits. The current in the pipe system 
can, by means of increasing the ground 
return, be diminished to any quantity 
desired, to the limit of the financial ability 
of the corporation controlling the situa- 
tion, but it can never be reduced to zero 
in this way. The remedy is to break up 
the electric continuity of the piping sys- 
tem by insulating joints. A single insu- 
lating joint will stop more current in the 
piping system than many thousand dol- 
lars worth of copper laid in multiple with 
it, and twenty or thirty properly dis- 
tributed insulating joints will reduce the 
current in a pipe line more than an al- 
most infinite amount of copper would do. 

It is not the intention of these remarks 
to convey the idea that this fact has not 
been known or appreciated, for it is ex- 
ceedingly difficult for a trolley company 
and a water company to reach amicable 
arrangements on this point. The work to 
be done is on the piping system. The 
damage comes from the trolley system. 
The question as to who shall do the work 
is of course one of some controversy, and 
in fact the installation of the insulating 
joints can be, and often is checkmated by 
the pipe company which will not allow the 
electric company to touch its system in 
any way, shape or form. 

The overhead trolley system is an insti- 
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tution which can not be legislated out of 
sight, and although there is at present no 
legislation to cover the case, it is plain 
that after the trolley company has spent a 
reasonable amount of money to protect 
and reenforce its ground return, it can 
not be legally asked to do any more, and 
those who are interested in underground 
pipes will be obliged to install their sys- 
tems in such a way as not to suffer damage 
from earth currents, which indeed may 
not be entirely due to trolley companies 
but to other causes as well. In the mean- 
time the situation is full of controversy 
and legal complication, and it will be some 
time before it is definitely settled just 
what is the proper arrangement and who 
is to pay for it. 








NEEDED ADDITIONS TO ELECTRICAL 
DATA. 

In spite of the rapid advance of elec- 
trical engineering in all its branches and 
the reduction to definite formule available 
for the drafting room and workshop, of 
most of the useful physical phenomena in- 
volved, there yet remains much work to be 
done in certain lines to complete our 
practical knowledge and finish the line of 
data necessary to work out, without long 
experimentation, problems which often 
arise. 

The solenoid or coil or plunger mag- 
If any data exist to- 
day by which the pull of an iron core at 


net is an example. 


any given position in a coil may be com- 
puted they are hidden away in the archives 
of some manufacturing concern or locked 
up in the private records of some ungener- 
ous investigator. Yet this is one of the old- 
est and most important of the electromag- 
netic devices being used in are lamps, 
motor regulators, dynamo-voltage con- 
trollers, and in many other varieties of 
So far as can be learned the 
various dimensions of core and coil, the 


apparatus. 


resistances, number of turns and distri- 
bution have been determined in every case 
by lengthy and expensive experiments. It 
is claimed that satisfactory working 
formule can not be deduced for these ap- 
pliances because of the large and inde- 
terminate factor of leakage. This factor 


in the calculation of dynamo-electric ma- 


chines is also large, and in the beginning 
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was by no means definite, but it is now 
settled empirically with reasonable ac- 
curacy for each type of machine by means 
of tests on machines of various kinds. 
The mathematically inclined seem to be 
able to figure leakage by assuming hypo- 
thetical leakage paths and from their com- 
puted reluctance the stray field is cal- 
culated. In practice, however, experi- 
mentally determined factors are used, 
and we can see no reason why the same 
methods should not be applicable to the 
case under discussion. Another series of 
much-needed data relates to the drop of 
alternating currents in steel rails. The 
near future will undoubtedly see the 
spread of alternating-current traction and 
its application to situations which could 
not be profitably handled by continuous- 
current distribution. Inevitably the rails 
will form one leg of the circuit, both from 
reasons of economy and simplification of 
the contact and conducting devices. While 
it is true that some experiments have been 
conducted abroad—principally in Ger- 
many—and some approximations reached 
for a certain set of conditions, this field 
of research is practically untouched. 
Where can we find the formule or graph- 
ical methods which will give the relation- 
ships between area of rail, form of rail, 
frequency, wave form and drop, and the 
effect of the increased lag in one leg of the 
system on the practical working of the 
equipment ? 

This is work yet to be done, and which 
in time must be thoroughly investigated. 

These are only two examples of the in- 
completeness of our data, and though we 
know much of the science there are many 
practical questions of importance which 
are yet to be definitely settled. 








The Index of the ELEctTRIcAL REVIEW, 
vol. xl, covering the issues from January 
4 to June 28, 1902, inclusive, is sent to 
every subscriber of this journal this week. 
The Index has been prepared with extreme 
care, and we believe the reader will find it 
of value. It should be preserved, as we 


can not undertake to supply extra copies. 
In the past there always has been a de- 
mand for such copies, evidently due to 
failure to preserve the Index when it was 
originally published. 
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THE SOCIAL SIDE OF CONVENTIONS. 
The recent convention of the American 
Institute of Electrical Engineers at Great 
Barrington was marked by many social 
functions of a brilliant order, and the 
generous hospitality of the people of that 
city and of Pittsfield was so extended and 
attractive that it was impossible to give 
so much attention to the excellent papers 
which were presented as was desirable. 

These conventions, however, can not be 
viewed as assemblages gathered together 
for the sole purpose of discussing scien- 
tific and engineering subjects. The social 
side is almost as important, bringing to- 
gether, as it does, in friendly intercourse, 
men who would otherwise never have met, 
or who, if introduced to each other under 
other circumstances, would possibly never 
follow up the acquaintanceship. 

No other single factor contributes more 
to the advancement of any science or pro- 
fession than a personal, cordial relation- 
ship among all its members and an inter- 
communicated knowledge of the person- 
ality and intellectual attainments of the 
various human units which go to make up 
the complete fabric. Friendships are 
formed that lead to a friendly interchange 
of ideas which are developed and vitalized, 
resulting in a final crystallization into 
valuable additions to theory or practice. 
Business relations are made pleasant, new 
connections formed and the entire body 
works as a harmonious whole to the 
greater good of the art and benefit to the 
general public. ; 

The value of the social side can not be 
estimated, but it exists, and to such a de- 
gree that it is ceasing to take the second 
place which heretofore has been allotted 
to it. 





The demand for electrical engineers, 
graduates of our institutions of learning, 
is apparently increasing. “I graduated 
sixteen in my class in electrical .engineer- 
ing,” said a college professor in this office 
last week, “and I had applications from 
electrical manufacturing, engineering and 
contracting companies for  fifty-nine 
graduates.” 

Comment is unnecessary. We would 
only add that the apparent demand is for 
those graduates who have shown special 
ability. 
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THE THEORY OF ALTERNATING DYNA- 
MO ELECTRIC MECHANISIS—XLIV. 


BY W. ELWELL GOLDSBOROUGH. 

In the discussion which follows, that 
magnetism which is set up by currents 
flowing in the armature coils of an alter- 
nator, and which permeates the field 
windings, will be taken as being due to 
an armature inductance factor called 
“the field inductance of the armature.” 
We will designate it by the ‘etter L,. 
The corresponding reactance we will desig- 
nate by %,, Further, the lines of force 
which are set up by the armature current 
and which do not become linked with the 
coils of the field winding will be consid- 
ered as due to the presence of a factor 
which we will term ‘‘the local induct- 
ance of the armature” and designate by 
the letter L_, the corresponding reactance 
being desig nated by the letter x. 

In commercial alternators, the induct- 
ances discussed are not constant 
quantities, although they are usually 
assumed to be constant. As a matter of 
fact, they are variables which fluctuate in 
yalue with double the frequency of the 
electro-motive force and current waves 
developed in the armature winding. 

In = 160, we have a diagram 
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Fic. 160.—ALTERNATING DyNAMO ELECTRIC 
MECHANISMS. 











which shows the character of the cyclic 
variation of the armature field inductance 
«, When the armature coils are in the 
position A, the centres (a) of these coils 
are at mid-points of the pole-faces, and 
their field inductance in this position may 
be represented by the ordinate (a,a). This 
ordinate will be the maximum ordinate of 
the field inductance curve, inasmuch as a 
movement of the armature in either direc- 
tion to a position such as B will put the 
coils in a position less favorable to the set- 
ting up of magnetism around through the 
magnetic circuit, and consequently there- 
by reduce the amount of flux set up 
through the field circuit of the machine 
when a given current is flowing in the 
armature coils. In the position B of the 
armature, the centres of the coils are at 
(6) and the field inductance of the coils 
will have fallen to a value represented by 
the ordinate (8, 5). 

In the third position C, the armature 
has been so turned as to bring the centre 
of the armature coil to the point (¢), 
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which is midway between the adjacent 
pole-corners. In this position, the arma- 
ture coils have no power to set up mag- 
netism around through the magnetic cir- 
cuit; consequently, in the C position of 
the armature coils, their field inductance 
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Fie. 161.—ALTERNATING DyNAMO ELECTRIC 
MECHANISMS. 
is zero. Ifthe armature is still further 


moved, as the centre of a coil approaches 
the centre of the next pole-face, the field 
inductance of the coils will rise, reaching 
its maximum value (a, a) again when the 
centre of the coil has arrived opposite the 
centre (e) of the new pole-face. 

In Fig. 160, the curve which shows the 
cyclic variation of the field inductance of 
the coil has been taken as a sine curve, in 
view of the fact that most commercial 
alternators give an inductance variation 
which closely approximates such a result. 
The net effect of this variable inductance 
is to distort the shape of the current and 
electro-motive-force curves as the load 
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Fie. 162.—ALTERNATING DyNAMO ELECTRIC 
MECHANISMS. 








comes on the machine. Were the arma- 
ture inductance a constant for all posi- 
tions of the armature relatively to the 
poles, the wave form of the current and 
electro-motive force would remain practic- 
ally a constant for all non-inductive 
loads. 

In Fig. 161, the (ce) position of the 
armature so places the coils as to give 
them a maximum capacity for setting up 
cross-magnetization. The (c) position of 








Fie. 163.—ALTERNATING DyNAMO ELECTRIC 
MECHANISMS. 
161 therefore shows the coils in the posi- 
tion where their local inductance is a maxi- 
mum. The centre (c) of the coil being 
midway between the pole-tips, we can lay 
off the ordinate (c, c) to represent the 
value of the local inductance at this time. 
A movement of the armature in either 
direction tends to lower the local induct- 
ance of the armature coils below the 
value (c,¢c), In the D position of the 
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armature, for instance, the centre of the 
armature coil is at (d),.and the local in- 
ductance has a value equal to only (d, d). 
A still further revolution of the armature 
to the position E brings the centre of the 
coils under the centre of the pole-faces, 
as shown at (e), and still further reduces 
the local inductance of the coils since now 
they are entirely from under the pole-tips, 
and therefore are least favorably placed as 
regards the ability of the currents in them 
to set up a local magnetic field about the 
conductors. In the (e) position, the local 
inductance of the coils drops to a value 
such as (¢, e). We see, then, that in the 
case of both the field inductance L,, and 
the local inductance L, of the armature, 
they are variables having a frequency of 
variation double that of the currents and 
electro-motive forces induced in the 
armature coils. 

In Fig. 161, the local inductance curve 
(c, d, e) is shown as a sine curve in 
view of the close approximation to the 
sine wave of the local inductance charac- 
teristics of commercial machines. Vari- 
ability in the local armature induct- 
ance has an effect similar to that of the 
field inductance as regards the changing 
of the wave forms from their no load char- 
acter as the load comes on the machine.* 
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Fie. 164.—ALTERNATING DyNAMO ELECTRIC 
MECHANISMS. 


The total inductance of the armature 
coils of an alternator is shown by taking 
the sum of the curves shown in Figs. 
160 and 161. At times this summation 
is such as to produce a total armature in- 
ductance which is practically a constant 
for all positions of the armature relatively 
to the poles. For instance, in Fig. 162 
are shown two curves. Considering the 
points (a) to represent the centres of the 
pole-faces, the point (c) represents the 
mid-point between adjacent pole-faces. 
The curve L, represents the field induct- 
ance characteristic of the machine, and 
the curve L, represents the local induct- 
ance characteristic of the machine. The 
sum of those two curves taken by adding 
corresponding ordinates gives the curve 
L,, Which is a straight line. This con- 
struction shows that it is possible to ob- 
tain a practically constant total induct- 
ance in an alternating-current armature 
for all positions of the armature rela- 
tively to the poles, and under all condi- 





*Those who are interested in studying in detail the 
effects of variable armature inductance upon wave 
forms are referred to the Transactions of the American 
Institute of Electrical Engineers, page 303, vol. xiv, 1897, 
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tions of load, if the iron of the pole- 
pieces ana the armature is not worked to 
the point of saturation. Where as the 
load is increased the iron of either 
the pole-pieces or the armature becomes 
heavily saturated, it produces an immedi- 
ate effect upon the inductance charac- 
teristics and may either augment or 
diminish their value. 

In Fig. 163, the point (a) represents 
the position of the pole-face centres as in 
Fig. 162. 
L, is the characteristic of the field induct- 
ance of the armature, and the curve L_ is 
the curve of local inductance of the arma- 
ture. In this case, the field inductance 
has been reduced relatively to the local 
inductance, as shown in Fig. 162. 
Taking the sums of the corresponding 
ordinates of the curves L, and L, of Fig. 
163, therefore, gives us the curve L,, 
which shows that, in this case, the total 
inductance of the armature is not a con- 
stant for all positions of the armature 
relatively to the poles, but is greatest 
when the centre of the armature coils lies 
midway between adjacent pole-corners. 
This is the common condition existing in 
commercial machines, where, as a rule, 
the local inductance is the dominant in- 
ductance factor. 

In Fig. 164, the field inductance of 
the armature has been magnified rela- 
tively to the local inductance, and, ac- 
cordingly, the sum of the curves L, and 
L, gives the curve L,, which has a maxi- 
mum value when the centres of the coils 
are immediately beneath the centres of 
the pole-faces. In making this study of 
the variable character of the armature in- 
ductance factors, it is well to note that 
the variations which take place in the 
total inductance of a machine are not, as 
a rule, so pronounced as the variations 
which take place during a half cycle in 
the component inductance factors. It is 
customary, as has already been said, in 
alternating-current working to assume 
that inductance factors are constants. 
This is usually done in the design, as well 
as in the discussion of such machines. 


ARMATURE INDUCTANCE AND THE CHAR- 
ACTERISTICS OF TWO-PHASE 
MACHINES. 


In Fig. 165, a vector diagram is 
presented which shows the method of 
determining the regulation of a two- 
phase machine. 

If one phase only of a two-phase ma- 
chine is loaded, the load characteristic of 
the machine is developed along precisely 
the same lines as was the load character- 
istic of the single-phase machine shown 
in Fig. i135. 

In Fig. 165 presented a vector 


is 


In like manner, the curve_ 
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diagram similar to the vector diagram 
for the single-phase machine which is 
discussed in connection with Fig. 134 on 
page 212, since, when only one phase of the 
two-phase machine is loaded, the phase dia- 
gram representing the reactions occur- 
ring are precisely those used to show the 
performance of a single-phase alternator. 
Accordingly, if in Fig. 165 the vector 
OM, represents the magnetism set up by 
the field ampere-turns, under normal 
conditions of running, the cutting of this 
field by the armature conductors will 
produce a total internal electro-motive 
force E, equal to OAy. Now, if the arma- 
ture circuit is closed on a non-inductive 
load and this load is gradually increased, 


Total Internal E.M.F., Constant 
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of the armature L,. Similarly, the arma- 
ture current acting upon the local jn. 
ductance of the armature, develops an 
average field strength which is repre- 
sented by the vector M,“M*. This field, 
however, is not linked in any way with 
the coils of the field windings. Accord. 
ingly, while M,M° represents the total 
effective field set up by the armature cur- 
rents, only that portion of it included be- 
tween M,M,° represents flux which re- 
acts upon the magnetic circuit of the 
alternator, and, consequently, the pro- 
jection of MM on OMM,” represents 
the total reaction of the armature cur- 
rents in diminishing the total flux that 
is enclosed by the field winding. When, 
therefore, the first phase carries a current 
OB,, the field magnetism is reduced by 
an amount M,M °, and should the sec- 
ond phase now be started up it would be 
influenced by an electro-motive force de- 
veloped by a field having only a strength 
equal to OM ©. 

In order, therefore, to have developed 
in both phases an effective electro-motive 
force equal in each to OC%, when a cur- 
rent equal to OB’ is flowing in cach, it 
will be necessary to increase the magnet- 
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Fig. 165.—ALTERNATING DyNAMO ELECTRIC MECHANISMS. 


a current will flow which will first have a 
value both in amount and direction rep- 
resented by the current vector OB?, and 
this vector will gradually grow until it 
reaches the value at full load of OB‘. 
As has already been explained at length, 
the magnetic reaction of this current is 
to set up a field M,M°, the vector result- 
ant of which with the field OM, gives 
the final resultant field OM*, which de- 
velops the electro-motive force OC*, which 
is the total electro-motive force in phase 
with the current at full load for this 
phase. 

The armature current OB’, in devel- 
oping the field represented bv the vector 
M,M°, overcomes the armature reactance 
due to the field inductance and the local 
inductance of the armature coils. In so 
doing, it develops a flux which links 
with the field winding and is equal to the 
vector MoM,° or to the average field 
strength which results from the action of 
this current upon the field inductance 


izing power of the field winding suffici- 
ently to counteract the demagnetizing 
field component M, My: The addition 
of this much magnetizing power to the 
winding of the field circuit would provide 
for a total flux in the field circuit at no 
load equal to OM,°. Accordingly, if we 
consider that both phases of a two-phase 
machine are loaded gradually and non-in- 
ductively to exactly the same degree, and 
that it is desired to produce in each phase 
a regulation represented by Fig. 169, 
the magnetizing power of the field must 
be gradually increased so that as the load 
increases in each phase from zero to OB 
to OB° to OB" to OB*, the total field 
magnetizing power will be increased in 
the ratio of OM, to OM,’ to OM,” to 
OM," to OM,” respectively. Such a pro- 
cedure involves the operation of the gen- 
erator under conditions which it would be 
hard to maintain in practice, even with 


hand or automatic regulation of the cur- 
rent in the field-exciting circuit. 
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THE CONSTRUCTION OF SMALL TELE- 
PHONE EXCHANGES—XXXI. 


BY A. E. DOBBS. 


SELECTIVE SIGNALING KEYS. 

It has been explained before in this 
series of articles that telephone stations 
could be run selectively, either by the use 
of polarized bells or by the use of currents 
of varying frequency. In Fig. 131 there 
is shown, in the upper part of the figure, 
a representation of a four-party line with 
bells arranged for selective ringing. By 
the use of polarized bells, which operate 
by either a + or — current, it is possible 
to ring any one of four parties without 
disturbing any of the others. 

Two of these bells, one responding to a 
positive and the other to a negative cur- 
rent through the “tip”—that is, the side 
of the line connected to the tip of the 
cord—are connected to the line as in any 
other metallic circuit. The other two bells, 
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toward the negative side of the bell. 
Should a negative impulse pass over the 
line, the bell, being already held to the 
negative side of the ringer magnets, will 
not respond. Should a positive impulse 
pass through it, however, it will be pulled 
over toward the positive side of the magnet 
and pulled back again by the spring when 
released, thus giving the double stroke 
necessary in ringing. 

On the other hand, if we desired the 
beli to respond to negative impulses the 
spring holds the armature toward the 
positive side of the ringer and is pulled 
toward the negative side by a negative 
impulse. 

The listening key in Fig. 131 is bridged 
to line instead of being connected in series, 
as shown in Fig. 126, while the keys, Nos. 
1, 2, 3 and 4, make the necessary changes 
in the polarity of a direct-current pul- 
sating generator and throw varying cur- 
rents to line, as may be required. These 
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Fie, 131.—Four-Party LINE, with BELL ARRANGED FOR SELECTIVE RINGING. 


Nos. 3 and 4, are connected to the ground 
from the “sleeve” side of the line and are 
also actuated by positive and negative im- 
pulses delivered over one wire only; the 
subscribers in all four of these instruments 
talking over the line as a metallic circuit. 

The name “polarized,” as applied to 
bells of this kind, does not accurately de- 
scribe them, as all bells having their 
polarity fixed by permanent magnets—as 
are nearly all bells used in telephone 
work—are polarized. 

Mr. Abbott’s designation of bells that 
ring by means of + and — impulses as 
“biased” bells, is a much better descrip- 
tive word, as it indicates their function 
which is to respond only to impulses in 
one direction. In order to accomplish 
this the armature of an ordinary polar- 
ized ringer is given a “set” to one side by 
means of a spring. Taking it for granted 
that the bell is required to respond only 
to + impulses this “set” is therefore 


keys are generally arranged as push- 
buttons on the table in front of the oper- 
ator, the plunger having a very small 
movement. 

Thus we have four parties on a line, 
any one of whom can be called without 
disturbing the others. 

To call No. l we throw a + current 
through the two sides of the metallic line 
while a reversed or — current calls No. 2. 

With No. 3 we depress No. 3 key, which 
sends a + impulse over one side of the 
line through the bells Nos. 3 and 4, No. 3 
only responding, and by reversing the cur- 
rent No. 4 responds while No. 3 remains 
silent. 

It is also possible to place an ordinary 
alternating ringer of high frequency to 
this line and ring it by means of an alter- 
nating current, as the “biased” bells do 
not respond readily to an alternating cur- 
rent on account of the springs holding 
the armature to one side, thus making 
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them slow in responding to a current of 
this kind with the result that they stand 
sti]l and do no ringing that any one will 
pay any attention to. 

If subscribers do not object to one and 
two-ring calls, the number of stations on 
one line can be doubled. 

Lest some of our inventive friends 
might think it possible to place two more 
subscribers on the “tip” leg of this line, 
thus obtaining six calls instead of four, 
we might mention that the two bells, Nos. 
1 and 2, bridge the two sides of the line 
together and by allowing the current to 
cross from one leg to the other would 
probably cause cross-ringing. 

——————aey> 

Competition for the «: Galileo Fer- 

raris Award.” 


The committee for the “Galileo Ferraris 
Award,” which was instituted in 1898, 
being composed of the representatives of 
the executive committee for the General 
Italian Exhibition, held in Turin, in 
1898, of the Chamber of Arts and Com- 
merce, of the Royal Academy of Science 
and of the Royal Industrial Museum, in 
Turin, have determined to open an inter- 
national competition for the award of 
this prize on the occasion of the unveiling 
of the monument to that illustrious 
scientist in Turin in the latter half of the 
month of September next. 

The award is of 15,000 Italian lires 
($2,500), together with the compound in- 
terest thereof accumulated since the year 
1899 up to the day of the award, and it 
shall be granted to the inventor of some 
practical application of electricity, from 
which some noteworthy progress may 
arise. 

Competitors may produce either pam- 
phlets, schemes and drawings, or ma- 
chines, apparatus and contrivances con- 
cerning their invention. 

The jury, composed of the committee 
noted above, shall have full power to 
cause practical experiments to be made 
upon the inventions entered for compe- 
tition, and upon the relative apparatus, 
contrivances and machines. 

Competitors are to file their application 
and deliver their works, machines, ap- 
paratus and whatever appertains to their 
invention not later than 6 P. M. on Sep- 
tember 15, 1902, at the office of the sec- 
retary of the committee, care of the ad- 
ministrative committee of the First Inter- 
national Exhibition of Modern Decorative 
Art, in the buildings of the Chamber of 
Commerce and Arts, 28 Via Ospedale, 
Turin, Italy. 

Turin, April, 1902. 
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THE NEW GENERATING PLANTS OF 
THE NIAGARA FALLS POWER 
COMPANY.* 


BY H. W. BUCK. 


The growth of the applications of 
Niagara Falls power has been so rapid 
since the starting up of the first power- 
house in 1895 that the entire 50,000 horse- 
power of the first plant has been taken up 
to its limit. This growth was anticipated 
by the company three years ago, when the 
hydraulic development of a second plant 
was started under way. This plant is 
nearly completed and within a few months 
the first generator of its equipment will 
be performing useful work. 

This power-house, from a popular 
s.andpoint, may be considered a duplicate 
of the old one, with which every engineer 
is familiar, and differs only in some of 
its technical details. It is located on the 
opposite side of the intake canal and 
nearer to the river, and has its water- 
wheels placed at the bottom of its own 
separate wheel pit. Discharge water is 
led out from this pit by a branch tunnel, 
which after leading independently for 
about 600 feet, joins the main tunnel, 
which, as is known, has a capacity of 100,- 
000 horse-power. The new turbines are 
somewhat different from those in power- 
house No. 1, being of the internal dis- 
charge type and having the dis- 
charge water carried off through draught 
tubes, which add about ten per cent to 
the effective head. This increase in effi- 
ciency gives ten per cent more power for 
the same amount of water used in power- 
house No. 1, and in consequence the plant 
is laid out for eleven units of 5,000 horse- 
power each, instead of ten. The turbines 
were designed by Escher, Wyss & Com- 
pany, of Zurich, and were built by the 
I. P. Morris Company, of Philadelphia. 
The governors were also designed by 
Escher, Wyss & Company, and are being 
built by A. Falkenau, of Philadelphia. 
They are of the oil-pump operated type 
and give a maximum variation of speed 
of about five per cent, with 100 per cent 
load variation, and for fractional changes 
in load the regulation obtained is about 
the same as that of a good steam engine. 

The electrical equipment is furnished 
throughout by the General Electric Com- 
pany. In general, its characteristics are 
the same as in the apparatus in power- 
house No. 1. The generators are of 5,000 
horse-power each (3,750 kilowatts), wound 
for 2,300 volts, two-phase, twenty-five 





*A paper pr ted at the nineteenth annual conven- 
tion of the American Institute of Electrical Engineers, 
Great Barrington, Mass., June 18 to 21 , 1902. 
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cycles at 250 revolutions per minute. This 
type was decided upon on account of its 
exact interchangeability with power-house 
No. 1. It was considered that the advan- 
tages which might result from winding 
the new generators for a higher voltage 
would be more than offset by the lack of 
interchangeability between two power- 
houses located so near together as to be 
governed by the same conditions. 

Electrotechnically, power-house No. 2 
differs in several essential details from 
the installation in the old plant, the dif- 
ferences being due largely to the advance 
of the art since the time when the first 
power-house was equipped. The main 
points of difference are: 

1. Closer generator regulation, the reg- 
ulation on the new machines being ten per 





Fie. 1.—Srcrion oF Powkr-House No. 2. 


cent and on the old ones about thirty per 
cent. 

2. The entire plant will be operated 
from a single switchboard instead of two. 

3. The feeders will be protected with 
automatic oil circuit-breakers. 

GENERATORS. 

The first six generators to be installed 
will be similar in outline to those in the 
first plant, being of the external field type, 
with the nickel-steel revolving magnet 
ring. This machine is shown in assembly 
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in Fig. 2. In appearance the most strik. 
ang difference is in the omission of the 
iron bridges over the machines. This 
omission results from the collector rings 
being placed at the bottom of the dynamo 
shaft instead of the top. 

As above stated, the principal dif- 
ference in these new generators is in 
the matter of regulation, the regula- 
tion being nearly three times as close. 
This closer regulation was adopted 
in order to ensure constancy of voliage on 
the system with variations in load and 
also to reduce to a minimum the un- 
balancing of the voltages on the different 
phases caused by difference in loads upon 
them. These points are of great im- 
portance on such a system as that of the 
Niagara Falls Power Company. Many 
electrical distribution systems are made 
up of a very large number of small con- 
sumers of power and the actions of any 
one customer have little effect upon the 
voltage of the system; consequently, in 
such cases regulation is not of such vital 
importance. But the Niagara Falls sys- 
tem is made up of a comparatively small 
number of very large consumers of power, 
any one of whom can, by a change in his 
load, cause a serious disturbance on the 
circuits. Furthermore, it is unique in one 
of its characteristics in that much of the 
power is used on large single-phase elec- 
tric furnaces, which take their power from 
one phase only. Since it is impossible to 
control these furnaces so that at all times 
the same number shall be in operation 
from each of the two phases, inequality of 
load on the phases results and the volt- 
ages are unbalanced. This unbalancing is 
disastrous to polyphase, synchronous and 
induction motors on the system, for the 
high-voltage phase tends to carry all the 
load, and the windings on this phase are 
overloaded. These results can be rendered 
inappreciable only by the use of gener- 
ators of close regulation. 

The armature winding is a two-circuit 
series closed winding and consists of 
formed one-turn coils placed in open slots 
with two coils to a slot. The conductor is 
made of a stranded cable pressed into 
rectangular shapes. This stranding of 
the conductor reduces eddy current losses 
in the armature conductor itself which 
exist in the case of a large solid bar, as 
used in the old machines. The open slot 
is also considered an advantage in a ma- 
chine of such great length of armature 
core, for in the closed slot it is necessary 
to drive the armature bar with its insula- 
tion on throughout the length of the slot 
in order to put it in place. The system 
used in the new machines of interlacing 
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the end windings gives strong construction 
to withstand the displacement strains 
caused by short-cireuits. 

The system of ventilation is radically 
different in the new machines. Referring 
to Fig. 2, a bafile-plate will be seen be- 
tween the bottom of the armature winding 
and the bottom of the revolving field. This 
forces all the air which is actuated by 
centrifugal pressure to enter the machine 
at the bottom inside of the armature core, 
cooling the iron and the winding. It then 
continues outward radially between the 
layers of the field winding into an annular 
space at the back of the field coils and 
thence outward through holes in the mag- 
net ring, which are bored in line with 
the pole-piece bolts. The action is that of 
a centrifugal blower caused by the rota- 
tion of the ficld-poles and ring. Some of 
the air also passes outward at the top of 
the ring through ventilating holes pro- 
vided for the purpose. The operation of 
the air system is very satisfactory, and 
the blast of air secured is tremendous. 
From tests which have thus far been 
made, it is believed that these machines 
will run from ten degrees to fifteen de- 
grees cooler than the old ones. These im- 
provements in design were introduced by 
Mr. W. L. R. Emmet, of the General Elec- 
tric Company, with the cooperation of 
Mr. H. G. Reist. 

The generator equipment in this power- 
house is completed with five 5,000-horse- 
power machines of the internal revolving 
field type shown in Fig. 3. It was de- 
cided that the last five machines of the in- 
stallation should be of this type on ac- 


count of the much lower cost of building, 
simplicity of handling and accessibility 
to the various parts as compared with the 
external field design. These machines 


are also wound for 2,300 volts, twenty- 
five cycles, two-phase and operate at a 
speed of 250 revolutions per minute. 

These machines will have the same reg- 
ulation as the first six installed and in 
other respects the electrical constants will 
be the same. From the drawing in Fig. 
3, the construction may be clearly seen. 
It is similar to the standard horizontal 
shaft engine-driven alternators of well- 
known types, and its method of ventila- 
tion is the same. Recent improvements 
in mechanical construction of generators 
have made this type possible at the high 
speed of 250 revolutions per minute, and 
improvements in water-wheel governors 
have made permissible the lower flywheel 
effect incident to this design, and the con- 
sequent omission of the nickel-steel ring 
of the first machines. 

In the two power-houses, then, there 
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will be three types of generator, but no 
trouble is expected in operating all the 
machines in parallel. As is well known, 
when two alternators of different regula- 
tion operate in parallel, the resultant 
regulation is the mean between the 
two. Idle current between the two types 
may be prevented by careful adjustment 
of the field currents. 

The guaranteed efficiency of the ex- 
ternal field generators was: 


aes ee 98 per cent 
Three-quarter load....97.3 per cent 
One-half load........ 96 per cent 























Fic. 2.—ExTERNAL FIEtp 5,000-Horse-PowER 
GENERATOR, Power-HovseE No. 2. 


From actual test the full-load efficiency 
has come out 98.15 per cent, which is prob- 
ably the highest ever attained in an elec- 
trical generator. 

EXCITER PLANT. 

The exciter plant in the new power- 
house will be quite different in arrange- 
ment from the old one. The installation 
will be made complete with the exciter 





Fie. 3.— INTERNAL Freip 5,000-Horsz-PowER 
GENERATOR, PowER-HovusE No. 2. 
switchboard in a compartment recessed 
into the rock at the bottom of the main 
wheel pit, as shown in Fig. 1. This posi- 
tion will eliminate the long shaft neces- 
sary with exciters placed on the main 
dynamo floor and will simplify the opera- 
tion of the plant. The equipment will 
consist of four 150-kilowatt compound- 
wound vertical shaft, 220-volt exciters, 
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each coupled to an independent turbine, 
placed directly underneath. The speed 
is 750 revolutions per minute, and each ex- 
citer turbine is controlled by a separate 
governor. The exciter-plant wiring dia- 
gram is shown in Fig. 8. It will be seen 
that the power-house lights and auxiliary 
motors will be operated from this plant. 
A panel is also provided for interconnec- 
tion with the exciter plant in power-house 
No. 1. The double set of bus-bars per- 
mits of the separation of exciting circuits 
and lights and motors. The exciter com- 
partment will be directly connected by 
telephone with the main generator switch- 
board. 
MAIN SWITCHBOARD. 

As in all plants the most important ele- 
ment for successful operation is the lay- 
out of the switchboard apparatus. The 
switchboard in power-house No. 2 has been 
carefully considered and is believed to be 
convenient and as simple as it can be made 
and still accomplish the desired results. 
There has been a tendency. in the design 
of some of the recent large switchboards 
toward complexity and the installation of 
unessential appliances which by their 
presence cause more trouble and con- 
fusion per se than they are intended to 
prevent. This has been avoided as far as 
possible in the design of this board. 

Fig. 4 shows a plan of the power-house 
floor and the relative positions of gen- 
erators, switchboard gallery, oil switches 
and cable subway. Fig. 6 shows a section 
through the oil switches and cable sub- 
way and indicates the location of the bus- 
bars placed in fireproof compartments. 
Fig. 5 shows a front elevation of the 
main switchboard gallery and controlling 
panels. The power-house is divided in re- 
spect to switching into two parts, one of 
six generators and one of five. Each part 
has its own group or oil switches and its 
double set of bus-bars. Fig. 10 shows the 
relations between the two groups and also 
the interconnections with power-house 
No. 1. All the switches in the new power- 
house are the General Electric electrically 
operated oil-break type of the well-known 
design. This switch is shown in Fig. 7. 
All cables are led through the cable sub- 
way. They are heavily insulated with 
rubber, covered with a fireproof braid and 
supported on brackets with porcelain 
clamp insulators. 

The main switchboard consists of a gal- 
lery in the centre of the building, having 
mounted on it thirty-six separate con- 
trolling panels: eleven generator, twenty- 
two feeder, two interconnecting and one 
exciter panel. The relative location of 
these panels can be seen in Fig. 5, together 
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with their equipment. All the switching 
is done on these panels by means of relay 
switches placed in distinctive relation to 
one another and in such a relation to 
imitation bus-bars placed throughout the 
face of the switchboard that the connec- 
tions are clearly indicated and no mistake 


the advantages of this bench-board system 
are more imaginary than real. 

In the switchboard installed in this 
plant, each panel is a complete unit, and 
comprises all the apparatus, both switches 
and instruments, which are necessary for 
any operation which may be made upon it. 
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Fias. 4 AND 5.—MAIN SwITCHBOARD OF PaweER-HovseE No. 2. 


in switching can easily be made. On the 
generator panels are two selector relay 
switches and one generator relay switch; 
on the feeder panels are two relay selector 
switches, and on the interconnecting panels 
are relay interconnecting switches for 
making the various connections between 
the two groups in the new power-house 
and between the two power-houses. On the 
sub-bases of the generator panels are dum- 
my exciter bus-bars, with relay double- 
throw generator field switches. All these 
relay switches operate electrically the real 
switches out on the power-house floor and 
have the exact relation to the dummy bus- 
bars which the real switches have to the 
real bus-bars, so that even a green man 
could hardly make a mistake in throwing 
a switch. Return indicators are placed 
adjacent to the relay switches so that the 
operator may tell at once whether the 
real switch has responded correctly to the 
movement of the relay. 

There has been a considerable craze 
during the last few years for the operation 
of switchboard apparatus by bench-board 
control, but in designing the board for 
this plant, the bench-board system, al- 
though carefully considered, was rejected 
as inconvenient. In the bench-board sys- 
tem, the operator in switching must first 
go to the bench-board and pick out the re- 
lay switch in question, then taking his 
eye off the switch, he must pick out from 
a concentrated mass of instruments in 
front of him on entirely separate panels, 
the instruments involved in the movement 
which he is about to make. This is not 
altogether convenient, and there is always 
a chance of a mistake. It is believed that 


So that when the operator goes to a feeder 
or a generator panel he has before him, 
enclosed within the limits of the particular 
panel, all the apparatus with which he is 
concerned at the time. All synchronizing 
will be done by means of a Lincoln syn- 
chronizer placed upon a swivel on the top 
of the switchboard. 












































Fie. 6. —SECTION THROUGH CABLE SUBWAY 
UNDER Ort SwitcHEs, SHOwrnG Bus-Bars, 
Ere. 


The generator field rheostats and field 
switches are located under the main 
switchboard gallery. All feeders are 
equipped with recording wattmeters in- 
stalled in the basement of the new office 
building, through which the outgoing 
feeders pass at the end of the cable sub- 
way. 

It is the intention to operate the 
twenty-one generators normally in four 
independent groups, but the interconnec- 
tions are so arranged that they may all be 
operated in parallel if desired, or any one 
generator may be thrown on any group. 
These connections are indicated in Fig. 10. 

The feeder circuit-breakers will be oper- 
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ated by time-limit relays having an at. 
tachment devised by Mr. W. K. Gibboney, 
of the power company. A time-limit re. 
lay is a useful device for preventing a 
circuit-breaker from opening unneces. 
sarily at times of momentary overloads, 
but if a real short-circuit occurs, it is ob- 
jectionable. Experience has shown that 
on a system like that at Niagara, where 
there is a large amount of synchronous 
apparatus in operation, if a short-circuit 
occurs it must be disconnected at once, or 
else the prolonged drop in voltage will 
cause all of the synchronous apparatus to 
drop out of step; whereas, if the short- 
circuit can be disconnected instantly the 
inertia of the rotating parts of the syn- 
chronous apparatus will keep them in 
step for this short period. For this rea- 
son, the ordinary time-limit relay is ob- 
jectionable, since it causes a delay. The 
device referred to above consists of a dash- 
pot attachment to the tripping plunger of 
the circuit-breaker. ‘This retards the 
movement of the plunger and consequently 
the opening of the breaker for ordinary 
temporary overloads, but if a real short- 
circuit occurs the pull on the plunger is 
so strong that the dashpot has no effect 
and the circuit-breaker opens instantly. 
THE CANADIAN PLANT. 


Anticipating still further increase in 
the use of Niagara power, the Niagara 
Falls Power Company has, through its 
allied company, the Canadian Niagara 
Power Company, started work on its 
plant on the Canadian side of the falls. 
This plant will be located in the Victoria 
Park, about 1,500 feet above the Horse 
Shoe Falls. Its hydraulic feature will 
be similar to the American plants, 
with its intake canal, wheel pit and 
Gischarge tunnel leading to the foot 
of the Horse Shoe Falls. This power de- 
velopment will be used for the trans- 
mission of power to Toronto and other 
Canadian cities within transmission dis- 
tance, and for the distribution of power 
to factories located in Canada in the 
neighborhood of the power-house. It will 
also be used for the supply of power to the 
American power system, with which it will 
be arranged to operate in parallel. 

The essential difference embodied in 
this plant will be in the size of unit and 
in the electrical arrangements. The unit 
will be of 10,000-horse-power capacity 
(7,500 kilowatts), and the generators will 
be wound for 12,000 volts three-phase. 
The frequency will be retained at twenty- 
five cycles for the sake of uniformity with 
the American plants, so as to permit of 
parallel operation. In selecting this size 
of unit the American ond Canadian sys- 
tems were regarded as one. Since this 
is likely to reach ultimately an output of 
several thousand horse-power, a unit of 
10,000 horse-power is not a large propor- 
tion of the whole and is not too large an 
amount of power to concentrate in one 
machine from the standpoint of con- 
venience. 
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The principal advantage in a unit of 
this size over the smaller one is in the re- 
duction in cost of development per horse- 
power. This reduction in cost results 
from— 

1. Lower cost of generator per horse- 


ower. ‘ 
' 9. Lower cost of turbines per horse- 


ner. 

a A 10,000-horse-power unit occupies 
only slightly more space than one of 5,000 
horse-power capacity which results, for a 
Tength of wheel pit, power-house and 
forebay and a consequent reduction in 
construction. 

Other advantages will result, such as 
simplicity of operation, owing to the re- 
duction in the number of units and reduc- 
tion in the cost of maintenance. This size 
of unit was suggested by the engineers of 
the Niagara Falls Power Company and 
was adopted upon their recommendation. 
The generators, three of which have been 
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Fig. 7.—2,200-Voir, Two-PHAsE ELECTRICALLY 
OPERATED CIRCUIT-BREAKER, PoOwsR-HOUSE 
No. 2. 


ordered, are being constructed by the Gen- 
eral Electric Company. 

This generator is shown in assembly in 
Fig. 9. It is of the internal revolving 
field vertical shaft type. Its revolving 
field ring is built up of punched lamina- 
tions bolted together with joints lapped. 
This method of construction gives a uni- 
form and definite strength of ring. and 
high magnetic permeability. On account 
of the high speed, 250 revolutions per 
minute, the generator is very small as 
compared with some of the large engine- 
driven units, its over all diameter being 
only about nineteen feet. The weight of” 
the revolving part of the machine is 141,- 
000 pounds, with flywheel effect at 250 
revolutions per minute of 2,000,000,000. 

The generators are wound directly for 
12,000 volts three-phase instead of 2,300 
volts two-phase, as in the American 
plants. This high voltage was selected, 
not for long-distance transmission, but for 
economy in distribution to power users 
near the power-house. In distributing 
large amounts of power underground from 
a 2,300-volt, two-phase plant, after a 
radius of about one mile is exceeded, it 
becomes cheaper to transform to 12,000 
Volts three-phase and distribute at this 
Voltage than to supply power directly at 


given plant output, in great reduction in — 
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2,300 volts. From this it becomes evident 
that great economy results from the direct 
generation of the higher voltage. For 
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Fie. 8.—Wrrine Dracram, Exciter PLant, 
PoweEr-Hovse No. 2. 


long-distance transmission step-up trans- 
formers will be used to raise the voltage 
to 22,000, 40,000 or 60,000 volts. 

Fig. 11 shows the method which will be 
adopted for operating in parallel the 
American and Canadian systems. The 




















9.—10,000-Horsr-PoweEr, 
THREE-PHASE GENERATOR, CANADIAN POWER- 
House. 
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connection will be made by triple-con- 
ductor cables carried across the upper arch 
bridge over the Niagara Gorge. The 
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Fie. 10.—SHOWING INTERCONNECTION BETWEEN 
AMERICAN PowER-HovwseEs. 


paralleling will be done through step- 
down Scott connected transformers, as 
shown. 

The switchboard and auxiliaries have 
not yet been decided upon for this power- 
house. It is not expected that it will be 
in operation for a year and eighteen 
months. 
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CONCERNING UNIFORMITY IN THE ELEC- 
TRICAL ENGINEERING COURSES IN 
THE UNITED STATES.* 





BY SAMUEL SHELDON. 





Technical schools and other higher 
educational institutions, considered as 
business corporations, are of necessity 
conducted in a unique manner. Like 
ordinary business concerns they are sellers 
of goods, namely, knowledge and educa- 
tional wares, the students being the cus- 
tomers and paying in money, in time, or 
in both. The educational institution is 
in the peculiar position of being able to 
dictate things which the customers must 
purchase, and the customers, furthermore, 
are not in a position to determine the 
quality and genuineness of the goods de- 
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livered. The condition is modified some- 
-what by extensive use of the elective sys- 
tem. Because of this condition of affairs, 
it is of great importance that the pro- 
fessors, the directors, or those who are 
responsible for the curricula should be 
well-informed and broad-minded men, be 
possessed of good judgment and be free 
from personal motives or bias. The se- 
lection of the curricula of the technical 
courses in our country has unquestionably 
been influenced by competition in the form 
of friendly rivalry and by the information 
given in the papers, the discussions and 
the personal intercourse of the various 
professional societies, especially of the 
Society for the Promotion of Engineering 
Education. 

The determination of a curriculum 
does not, however, lie wholly in the hands 
of the officers of the educational institu- 
tions. The history of our technical schools 





* A paper presented at the nineteenth annual conven- 
tion of the Seerican Institute of Electrical Engineers, 
reat Barrington, Mass., June 18 to 21, 1902. 
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from the foundation of the first one at 
Troy in 1824 to the present, with its prob- 
lem of ever-increasing numbers in the 
laboratory, shows an influence on the part 
of the student body. This body has dis- 
tinctly utilitarian purposes. The average 
student attends a technical school in order 
to get that which will enable him to earn 
a living. He desires a better quality of 
living than he could hope to get other- 
wise, and he wishes to get it as soon as 
possible. Such haste may not be for his 
good, but the mental attitude exists and 
its existence must be recognized. Prob- 
ably every instructor has conversed with 
undergraduates who wished to discontinue 
their studies and take up, to their minds, 
lucrative positions, which had suddenly 
become available. A lack of recognition, 
on the part of classical colleges, of this 
impatience of the average student, may 
account for their apparent conservatism 
in the past toward technical instruction. 
At any rate, to its recognition is due, to 
no small extent, the rapid growth of the 
technical institutions. 


A course in electrical engineering, to 
meet the desires of its patrons, should be 
laid out with a view to securing the best 
possible positions for its graduates. The 
student body is made up of some brilliant 
students, some dull ones, and many of 
medium ability. The course should be 
adapted to the wants of the last class. 
The brilliant man will lead his fellow 
student and will always look out for him- 
self. The dull student will lag behind, 
but will be much benefited by the struggle. 

The average electrical student takes a 
subordinate position with people engaged 
in the construction, the sale, the erection 
or the operation of electrical machinery. 
The initial rapidity of his advancement 
depends upon his technical education and 
could be made a maximum by a thorough 
understanding between the employer and 
the educator. His ultimate position seems 
to be dependent almost entirely upon 
himself and very little directly upon any 
special feature in his educational training. 
Enquiry of employers reveals the fact that 
there is considerable dissatisfaction with 
graduates, irrespective of whence they 
come; that employers prefer to do their 
own special training and to supply the 
graduate with his special facts, and that 
employers consider that the average grad- 
uate lacks something, and this something 
is variously and often vaguely defined as 
“initiative of thought and action,” 
“preadth of training,’ “breadth of 
thought,” “training in fundamental prin- 
ciples,” “horse-sense,” etc. 

By reference to the catalogues of a large 
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number of institutions and to Caldwell’s 
admirable comparative table of electrical 
engineering courses* the following table 
has been made, which shows the 
maximum, the minimum and _ the 
average time devoted to various sub- 
jects in various institutions. The time 


unit is one hour per week per academic _ 


TIME DEVOTED TO SUBJECTS. 

















—3 2 

Time in Any One oda 

Institution. &< 8 

Subject. 538 

“8% 

Minimum. | Maximum.) “68 
Mathematics.......... 5 11 92 
ERR 3 10 6.2 
Physics and Chemistry a 25 14.0 

PRE. onc iboccveccsss 0 11.3 45. 

French and German... 0 10 4.9 
RRODWOFE...0 0.0. 000000 0 21 75 
Electrical Engineering 9.5 23.8 165 
Other Engineering.... We 23.2 15.8 
Thesis and Elective.... 0 71 0.3 

















year. This equals about thirty-six actual 
hours of lecture, of recitation or of quiz, 
or seventy-two actual hours in the draw- 
ing-room, the laboratory or the shop. 

There is considerable uniformity of re- 
quirements in mathematics, in physics 
and in chemistry. Apparent differences 
of time in the above table are compen- 
sated by differences of entrance require- 
ments. The time spent on other subjects 
varies greatly in different institutions. 
As an instance, electrical engineering 
students at Cornell spend ten times as 
much time on shopwork as those in the 
Massachusetts Institute of Technology. 
Such differences in the curricula of insti- 
tutions of unquestionably high standing 
suggest prodigality in the expenditure of 
a student’s time and suggest the possibility 
of obtaining much higher teaching effi- 
ciency by the adoption of uniform cur- 
ricula, uniform not only as to the time to 
be devoted to the different subjects, but 
also as to the topics to be treated in that 
time and as to the manner of their treat- 
ment. The instruction given in prepara- 
tory schools has been very much improved 
by the standardization of their courses. 
The time thus saved could be devoted 
to subjects which would tend to produce 
the results which employers of graduates 
now consider as wanting. Perhaps that 
which the present graduate lacks is the 
broad-mindedness associated with gradu- 
ates from classical and art courses and 
which, as a whole, is considered as an in- 
dication of a liberal education. 

The results which the liberal educator 
aims to achieve in his student are the 
following: 

1. To discipline his mind so as to create 
a power for coordinate thought. 

2. To impart to him a knowledge of 
facts. 





* Proc. Soc. Prom. Eng. Education, vii, p. 128. 
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3. To develop a power of expression in 
language or in action. 

4. To discipline his emotional sympathy 
so as to develop an esthetic taste. 

5. To discipline his moral faculty. 

The first three are also the aims of a 
technical education and are accomplished 
through the study and treatment of special 
facts lying in a very narrow field. The 
facts employed by the liberal educator 
are drawn from the whole domain of 


‘human knowledge and are purposely 


chosen so as to give the student a super- 
ficial and general survey of human 
achievement. A knowledge is imparted of 
man’s relations with the material universe 
by facts drawn from the natural sciences; 
with his thinking self or soul by a study 
of psychology, of logic and mathematics; 
with his fellow man of the present, from 
a study of ethics, of economics, of politics 
and of sociology; with his fellow man of 
the past from a study of history; with 
the universe.as a whole from a study of 
philosophy, and with God from a study 
of religious ideals and problems. 

This curriculum has a twofold pur- 
pose, first, to assist the student in choosing 
a calling which will be congenial and 
suited to his abilities, and secondly to de- 
velop roundly all his faculties, so that he 
may properly use his senses for pleasure, 
his intellect for truth, his emotions and 
esthetic nature for beauty and his will 
for right and duty. 

The average graduate from a liberal 
course possesses a breadth of culture 
which is easily distinguished as being in 
excess of that possessed by the average 
technical graduate. The two courses have 
so many immediate purposes in common 
that this difference might be largely 
eradicated by a single, carefully planned 
course of lectures. 

It is objected that a uniformity of cur- 
riculum leaves no opportunity for the ex- 
ercise of the individuality of the professor. 
A man who is strong in one branch, it is 
urged, should devote more time to that 
branch than to others. It seems as though 
the place for individuality were in the 
university, and, if exercised in the tech- 
nical institutions or departments, it 
should be combined with special advan- 
tages of material equipment in the same 
branch or with special conditions due to 
the location of the institution and its en- 
vironment. The legitimate ultimate pur- 
poses of a technical institution are so 
utilitarian and different from those of the 
liberal institutions that the extensive use 
of electives on the part of professors, 
which is so admirably adapted to ordinary 
college requirements, is detrimental to the 
best interests of the technical student and 
is wasteful of his time. 
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TRIBUTES TO IIR. CHILD. 

The ExecrricaL REVIEW has received 
a number of kindly letters deploring the 
death of Mr. Charles T. Child, for several 
inical editor of this journal. 


years tecl 
; from the first ones received 


A few extracts 
are presented below: 

“J desire to express to you my sincere 
sympathy at the death of Mr. Child, and 
feel with you that he is a distinct loss to 


our profession.” GrorGcE F. SEVER. 





“J did not learn until yesterday of Mr. 
Child’s death, and I can well realize your 
feeling of loss. I have been impressed 
with his ability, both through personal 
contact and through reading his articles 
in the EvectricaL REVIEW.” 

CHARLES BLIZARD. 





“T am greatly shocked at the death of 
my very agreea)le friend, Mr. Child. He 
was an extremely well-balanced man, and 
I always found him helpful.” 

Jas. C. Bay zs. 





“T was stunned by reading this morning 
of the death of Mr. Child, and hasten to 
extend to you my sincere sympathy in the 
loss of so able a coworker.” 

JOSEPH WETZLER. 





“I was greatly shocked to learn of the 
death of Mr. Child, whom I knew very 
well and had grown to admire for his 
genial personality and his unflagging ef- 
forts so well crowned with success.” 

Rosert T. Lozier. 





“IT am deeply pained to learn of the 
death of Mr. Child. I sincerely regret 
his taking away, and am glad to remember 
that I took occasion more than once to 
tell him personally that, as a reader, I 
had noted and appreciated his good work 
on the E.ncrricat Review. But I might 
as well have told him the same thing each 
time I perused your journal.” 

WILLIAM MAvVER, JR. 





“I was greatly pained and shocked to 
hear by your very kind letter of the death 
of my good friend, Mr. Child. I had 
known him since we were students to- 
gether in Baltimore. He has always been 
the same cheery, genial comrade that he 
was then. He was a man of unusually 
quick intellect, and was rapidly making 
a strong mark for himself in the pro- 
fession. When he went to the ELEo- 
TRICAL Revirw I felt that he had settled 
into his natural bearings, and the work 


ELECTRICAL REVIEW 


he was doing was a great credit both to 
you and to himself.” Louis BELL. 





“As a friend of the late Mr. Child, I 
desire to convey to you my warm and 
sincere sympathy for the loss you have 


- suffered in his death. Charles Tripler 


Child was by birth, instinct and prin- 
ciple, a gentleman gifted with a broad 
and polished intellectuality which won 
alike the regard and esteem of his con- 
temporaries. 

“A warm-hearted, big-souled man has 
passed away and left a gap that his friends 
can scarcely hope ever to see filled. 

“The catholicity of his attainments as 
a musician, a linguist, a scientist, a prac- 
tical engineer and a Wwriter—in all of 
which he excelled—brought him in con- 
tact with a diversity of interests and 
people, and to extend his acquaintance- 
ship was to increase the number of his 
friends who held for him esteem and af- 
fection. We miss him sadly, and there 
are many of us. In pace requiescat.” 

Lamar Lynpon. 





ae ————— ° 


The Death of Mr. Child. 


To THE EpITor oF THE ELECTRICAL REVIEW: 


I have just learned with the deepest 
regret of the death of Charles T. Child, 
technical editor of the ELECTRICAL 
Review. Having enjoyed with him an 
intimate personal and professional friend- 
ship, covering the whole period of his 
connection with the ELEcTRICAL REvIEw, 
and always having the greatest admira- 
tion for his unusual abilities and 
exceptional talents, I feel impelled to ask 
the courtesy of your valuable space in 
which to pay a final tribute to my friend. 

He had the unusual educational advan- 
tages of modern days, topped off with a 
course in advanced electrical engineering 
under Dr. Louis Duncan at Johns Hop- 
kins University. As a climax, oppor- 
tunities of a practical character were 
thrown in his way, of all of which he 
availed himself, to try out his theoretical 
knowledge. He took full advantage of all 
these chances, as his application for mem- 
bership in the American Institute of Elec- 
trical Engineers well shows. 

Child also possessed a marvelous gift 
of expression, both oral and written, 
which has been of great assistance and 
real help to many. Numerous editorials 
of his in the Exectrican Review have 
not only elucidated clearly technical ques- 
tions in dispute, but have pointed the way 
toward possible industrial advancement. 
In all his editorial work he addressed an 
appreciative audience, aa I well know, 
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and an audience that listened and learned 
with the greatest respect. 

To my mind, Child had just entered 
upon his career. He might have been a 
great technical writer or one of our fore- 
most electrical engineers or one of a few 
excellent instructors in electrical science. 

I but voice the heartfelt sentiments of 
his many friends when I say that he will 
be missed. STEPHEN L. CoLEs. 

New York, June 23. 


bad 
A New Type of Coherer. 

A coherer consisting of a steel tripod 
with slightly oxidized feet, standing on a 
plate of polished steel, is described by 
Mr. E. Branly. The oxidation remains 
in the same state for months, and is car- 
ried out at a fixed temperature. The re- 
ceiving circuit contains this tripod co- 
herer and operates a Claude relay, which 
brings the accumulator circuit into action. 
The Morse connections are so arranged 
that after the signal has been recorded, the 
recorder, in returning to its normal posi- 
tion, communicates a slight shock to the 
tripod, which decoheres it and makes it 
ready to receive the next signal, the tap- 
ping device used by Marconi thus being 
rendered superfluous. It is possible to 
greatly increase the speed of transmission 
owing to the feebleness of the shock re- 
ceived. The coherer is shielded from the 
influence of the spark of its own trans- 
mitter by the attraction of an auxiliary 
electromagnet which serves to lift the 
tripod very slightly off the steel plate 
while signals are being sent out. 


>_> 














Aluminum Rectifiers. 

Herr E. Konig has made a detailed 
study of the behavior of aluminum recti- 
fiers. He finds that Graetz’s contention 
that an aluminum-alum lead cell does not 
transmit a current at a voltage below 
twenty-two if the aluminum is the anode 
is partly erroneous. He states that the 
aluminum cell behaves like a condenser 
mounted in parallel with a high resist- 
ance. Using four cells for the conversion 
of the alternating current into a pulsating 
continuous current, he finds that the 
maximum efficiency increases up to a point 
with an external resistance of one-half of 
an ohm with increasing voltage. In the 
alternating-current circuit there is a phase 
difference between current and voltage 
which is greater at zero load than on the 
continuous-current circuit, and decreases 
when the load on the latter is increased. 
He also observes that all cells will show 
a growth of cylindrical rods of alumina 
after prolonged use, and this he finds will 
limit their life. 
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Charlestown Power Station of the 
Boston Elevated Railway. 

Since the introduction of electricity as 
a motive power, Boston, in common with 
other large cities, has experienced a mar- 
velous growth in street railway traffic, 
and suburban Boston can now be reached 
from the heart of the city in a compara- 
tively short time. In 1897 traffic became so 
congested that a subway was constructed, 
which removed in some degree the cars 
from the streets in the business portion 
of the city. The elevated road recently 
put in operation has further relieved con- 
gestion and has added an element of speed 
hitherto unknown to Boston. It is now 
possible to go from Dudley street, Rox- 
bury, to Sullivan Square, Charlestown, in 
twenty minutes, a distance requiring an 
hour’s time by surface cars. 

The surface and elevated lines, in- 
cluded under the corporate management 
of the Boston Elevated Railway, are fur- 
nished motive power from eight power 
stations, viz., the Central, Harvard, Lin- 
coln, Dorchester, Allston, Charlestown, 
East Cambridge and East Boston stations. 
These stations, as will be seen, are quite 
widely distributed, although all are oper- 
ated in parallel except the East Boston 
station. 

Especial interest centres at present in 
the Charlestown station, where the first 
of two large power units recently installed 
is shortly to be put in operation. In order 
to accommodate this unit an addition to 
the original power-house was necessary 
and great credit is due the Boston Ele- 
vated Railway Company for the general 
appearance of the completed design and 
the harmonious blending of two radically 
different types of architecture. Upon en- 
tering the station one can not fail to be 
impressed with the massive appearance of 
the new Westinghouse vertical engine as 
compared with the two horizontal units 
previously installed, and yet so well has 
the idea of proper proportion been carried 
out in the building that nothing seems in- 
congruous or out of place. 

The Charlestown station is located near 
the Sullivan Square terminal of the Bos- 
ton Elevated Railway, at a point where 
water sufficient for condensing purposes 
can easily be obtained. The equipment of 
the old station consists of three 500-horse- 
power boilers of the Babcock & Wilcox 
type, and two horizontal cross-compound 
Allis engines rated at 1,000 horse-power 
each. These engines are direct-connected 
to multipolar generators of 800 kilowatts 
capacity. 

In order to take care of the largely 
increased demands of the public service 
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it was found necessary to enlarge the 
power equipment at Charlestown, and it 
was determined to install an engine of 
sufficient size and stability to meet at all 
times the severe demands of high-class 
service under the existing conditions. A 
Westinghouse vertical cross-compound en- 
gine was chosen as the best type obtain- 
able for this work, the order being placed 
through the Boston office of Westing- 
house, Church, Kerr & Company. This 
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is 28 feet in diameter with 26-inch f 
and weighs 150,000 pounds. The shaft 
is of hydraulically forged steel, 37 inches 
in diameter, with an 18-inch hole in the 
centre. The total weight of the complete 
engine is, approximately, . 1,125,000 
pounds. 

The armature of the direct-current gen- 
erator is carried on the main shaft be. 
tween the high and low-pressure cylinders, 
This is one of the four largest direct-cur- 


7 000-HorsE-PoWER, VERTICAL Cross-COMPOUND, WESTINGHOUSE-CORLISS ENGINE AT CHARLES 
TOWN PowER-HovsE oF Boston ELEVATED Rartway CoMPANY. 


engine has two cylinders, 44 and 87 inches 
in diameter with 60-inch stroke, and runs 
at 75 revolutions per minute. It is given 
a nominal rating of 4,500 horse-power, 
using steam at 160 pounds initial press- 
ure, with a vacuum of 26 inches, and has 
an ultimate capacity somewhat exceeding 
7,000 horse-power. 

The high-pressure cylinder is fitted 
with poppet valves for use with super- 
heated steam and the low-pressure cyl- 
inder with a Corliss valve gear of West- 
inghouse design. The cast-steel flywheel 


rent railway generators in New England. 
It is a 24-pole machine of 2,700 kilowatts 
capacity. The commutator and armature 
are twelve and fifteen feet in diameter, 
respectively, and the total weight of the 
generator is about 338,000 pounds. 

An interesting feature of the switch- 
board installation, which was also de 
signed by this company, is to be found 
in connection with the circuit-breakers, 
which can be thrown out from any portion 
of the building by means of electric 
buttons. 
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The condensing system includes two 
Allis condensers for the small engines 
built by the Allis company, and a Bulk- 
ley jet condenser for use with the West- 


inghouse engine. 


The capacity of the boiler room has 


been increased by adding four 500-horse- 
power boilers of the Babcock & Wilcox 
type, built by the Altman & Taylor Com- 
pany, of Mansfield, Ohio. Coal is sup- 
plied to the power-house direct by rail 
and loaded from cars into overhead hop- 
pers, although the power-house is located 
s9 that coal can be brought by either water 
or rail. The boilers are equipped with 
Greene economizers arranged in the usual 
manner with ‘by-pass flues for leading the 
gases direct to the stack should occasion 
require. The method employed for the 
removal of ashes is of particular interest. 
The overflow from the condensers and 
pumps is carried through trenches which 
pass under the ash-pits of the boilers. 
The ashes can be dumped at will into 
these trenches and are carried off with 
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installed for the purpose of furnishing 
steam to the engine, the scheme of piping 


- 
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» p 
#,500 Hors&-Power, VERTILAL CRoss-COMPOUND, WEsSTINGHOUSE-CORLISS ENGINE (FRONT) 
AT CHARLESTOWN STATION OF THE Boston ELEVATED RAILWAY CoMPANY. 


the overflow to flats or meadows which 
are being filled and enclosed. 
While the new boilers were primarily 


has been carefully arranged so that the 
boilers may supply steam to any engine. 
Cylinder oil for the entire station is forced 
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by city water pressure from a tank located 
in the basement. 





The scheme of electrical distribution 
and auxiliary equipment has been care- 
fully worked out, the details of this, as 
well as the general installation of the ad- 
ditional power equipment, has been under 
the direct supervision of Mr. C. S. Ser- 
geant, vice-president, and Mr. C. F. 
Baker, superintendent of motive power 
and machinery for the Boston Elevated 
Railway Company. 

Rieanitiatiillii Sabian 


A New Water-Wheel Power Plant. 
The Electrical Equipment Company, 
Chicago, Ill., has been awarded a contract 
for the complete installation of a 2,500- 
horse-power electric transmission plant, 
located on the St. Joe River, at Con- 
stantine, Mich. The equipment includes 
six 400-horse-power and two 60-horse- 
power water-wheels to operate under a 
12-foot head. The main drive will be di- 
vided into two sections, with three of the 
larger wheels geared to each shaft which 
is direct-connected to a 600-kilowatt re- 
volving field, alternating-current gen- 
erator. Each of the small wheels will be 
direct-conmnected to a 35-kilowatt direct- 
current generator to furnish exciting cur- 
rent for the alternators. In addition to 
furnishing power for manufacturing pur- 
poses, the commercial and city lighting 
of Constantine, Three Rivers and White 
Pigeon will be operated from this plant. 
Several new industries, including a cal- 
cium carbide plant, will be located at Con- 
stantine to utilize this power. The plant 
will be in operation December 1, 1902. 








'. 
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Master Car Builders’ Annual Conven- 
tion at Saratoga Springs. 

The associations of the Master Car 
Builders and the Master Mechanics of the 
steam railways of the United States have 
been holding their annual conventions at 
Saratoga Springs during the last few 
days. The former association met June 
18, and the latter association concluded 
its session on Wednesday of last week. 

Among the exhibitors were the General 
Electric Company, the Bullock Electric 
Manufacturing Company, the H. W. 
Johns-Manville Company and the Con- 
solidated Railway, Electric Lighting and 
Equipment Company, the last-named 
company showing the modern Pullman 
palace car “Columbia,” fitted up with its 
system of electric lighting and ventila- 
tion. This was the car in which Prince 
Henry of Prussia traveled when on his 
recent visit to the United States. 

There was an excellent attendance of 
delegates, and the various papers and 
topics were discussed at considerable 
length. The Grand Union Hotel was the 
headquarters of the associations. 

Mr. L. T. Canfield, master car builder 
of the Delaware, Lackawanna & Western 
Railroad, in discussing the topic, “Prog- 
ress Made and the Present State of the 
Art in Improved Methods of Car Light- 
ing,” made the following statements: 


There is no one item in the equipment 
of a first-class passenger train that is 
more important than that of light. Ac- 
cetylene gas gives a very bright light of 
pure white rays. Cars equipped with it 
have burners that consume one-half cubic 
foot of gas per hour, and it gives a light 
of thirty-five candle-power. The Pintsch 
gas uses a burner that consumes about 
two cubic feet of gas per hour and gives 
a light of twenty-five candle-power. . . . 

A more equal distribution of light can 
be obtained with the electric light than 
any of the others mentioned. It does 
not vitiate the air in the least and can be 
lighted without matches, by the turning 
of a key or switch. You can light or 
extinguish the same at will with- 
out danger. Entering a tunnel all lights 
can be turned on from one point in the 
car, or can be extinguished in the same 
manner on leaving the tunnel. There is 
no smoke or disagreeable odor, and when 
first applied the public took very kindly 
to it, that is, as long as it worked all 
right. In cases of wrecks there is no 
danger from fire, as is the case with all 
inflammable substances, and in my 
opinion the makers of electric lights for 
railroad cars should be encouraged by 
giving them an opportunity to develop 
their device. 

The principal objections to lighting 
railway cars with electricity are its cost 
of installation and the cost of main- 
tenance. There are, as you are aware, 
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several systems of electric car lighting in 
this country, all of which have toa 
greater or less degree desirable features, 
also many undesirable ones. 

The three most important commer- 
cially are the storage battery, the elec- 
tric motor driven by a steam -engine, 
generally placed in the baggage car at 
the head of the train, and the axle light- 
ing device. 

The third, or axle, lighting system, 
which in my mind is the best system in 
use to-day on account of allowing of the 
free movement of cars, consists of a dy- 
namo or generator driven by a pulley on 
the axle of the car and the storage battery 
working in combination with the dy- 
namo; the dynamo charging the battery 
when the car is running, and the lights 
not burning, and working in series with 
the same when all the lights are burning. 

At the present stage of electric lighting 
in railway service it is absolutely neces- 
sary to have an auxiliary light at hand 
to fall back on. I am sure many of us 
who have had experience with this light 
would be perfectly satisfied to do away 
with it on account of the trouble it has 
caused—but this is an age of progress and 
there is no doubt but that there will con- 
tinually be improvements made in elec- 
tric car lighting. When it is so per- 
fected that it will not require an expense 
greatly in excess of that necessary to 
maintain the gas lamp of to-day, 1 am 
sure it will come into general use. One 
point I wish to call your attention to is 
the fact that the dynamo should be hung 
to the bottom of the car where it would 
receive the benefits of both elliptic and 
equalizer springs to relieve it of all the 
shocks possible. Another thing, a long 
belt is desirable in preference to a short 
one on account of allowing the dynamo 
to adjust itself to the lateral motion of 
the axle; but it is absolutely necessary 
to have the perfect belt cover so as to 
increase the life of the belt. 

After discussion by Messrs. F. W. 
Brazier, R. D. Smith, Whyte and others, 
the subject was referred to a committee 
for an exhaustive report at the next 
meeting. 

Mr. F. G. Bolles, of the Bullock Electric 
Manufacturing Company, issued lists of 
delegates and supply men in attendance 
at both conventions with numbered but- 
tons given to each delegate. These lists 
were very complete and valuable. Dr. 
W. M. Habirshaw, of the India-Rubber 
and Gutta-Percha Insulating Company, of 
New York; Mr. E. H. Mullin, of the 
General Electric Company, and Colonel 
John T. Dickinson, of the Consolidated 
Railway, Electric Lighting and Equip- 
ment Company; Messrs. Moore and 


Derby, of Manning, Maxwell & Moore, of, 


New York, and Messrs. Haskell and 
Dean, of the J. G. Brill Company, of 
Philadelphia, were among the electrical 
men in attendance. 
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A Visit to Saratoga Springs, 


Mr. George H. Daniels, genera] 
senger agent of the New York Central § 
Hudson River Railroad, escorted some 
sixty newspaper men of New York city 
and ladies to Saratoga Springs, N. Y 
on Saturday, June 21, returning Mon. 
day morning of last week. The trip was 
the occasion of the inauguration of the 
special Saratoga train between New York 
and this famous resort. This was the 
fourth year in which Mr. Daniels has 


‘extended this courtesy to the press of the 


city, and a very fast schedule was easily 
covered, the train arriving a few moments 
ahead of time, and making a mile several 
times in less than a minute. 

The citizens of Saratoga Springs 
assembled in the clubroom of the Grand 
Union Hotel, and through President 
Knapp of the village welcomed the Sara- 
toga Limited Club, by which name this 
organization has come to be knewn. Mr, 
Knapp’s cordial welcome was responded to 
by Mr. George H. Daniels, president of 
the Saratoga Limited Club, in a particu- 
larly felicitous and happy address. Then, 
in accordance with the annual custom, 
the reports of Secretary Louis Wiley, of 
the N. Y.. Times, and Treasurer Chas. W. 
Price, of the E.zctrican Review, were 
read and received with considerable jocu- 
lar comment, participated in by a number 
of the bright newspaper men present. 
After considerable discussion and some 
hesitation, the above-named officers were 
re-elected, and in addition Mr. W. J. 
Lampton, of the New York Herald, was 
elected poet laureate of the club, and Mr. 
R. K. Munkittrick, of Judge, was elected 
historian. Various committee. reports 
were made from Hawaii and -the’ Philip- 
pine Islands. The occasion‘was a par- 
ticularly genial and jolly one and will 
always be remembered with great pleasure 
by the observers, even if some of the par- 
ticipants did have a hard time. 

The following day at waratoga Springs 
passed all too quickly, and was devoted to 
driving, sightseeing and church-going, as 
the visitors desired. 

On the return trip a committee adopted 
glowing resolutions expressing apprecia- 
tion of the delightful entertainment that 
had been provided, and presented thes 
to Mr. Daniels on the train. The res0- 
lution of thanks included Mr. George H. 
Daniels and staff, among whom were 
Messrs. E. J. Richards, Frank J. Wolfe, 
M. C. Roach and C. J. Laing, and Mr. 
Joel T. Burdick, general passenger agent 
of the Delaware & Hudson, who came all 
the way from his fishing club in Texas 
to attend the meeting, and his staff, and 
the Pullman Company, and the proprie 
tors of the Grand Union, United States, 
Adelphia-American and Worden hotels 
of Saratoga Springs. As fitting to the 
occasion, both Mr. Lampton and Mr. 
Munkittrick read original poems just 
before the train arrived in New York, 
properly concluding the ceremonies of 
an occasion that ranks as the most é- 
joyable in the series of outings enj0. 
by the Saratoga Limited Club. 
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The Plant of the Saratoga Telephone 


Company. 





The Features of a Splendid Independent Exchange in Eastern New York. 


are of vital importance to the dura- 
bility as well as the efficiency of a 
telephone system, than has ever been 
brought out in any system at one time, are 
embodied in the construction of the parts 
of the system recently installed at Sara- 


Porn otsi more new features that 





The sections are so made that when two 
or more are joined they have the appear- 
ance of one solid frame. The front and 
side of the board, excepting the space for 
the jacks and signals, are covered with 
highly polished, dark finish, solid ma- 
hogany cabinet work. The back of each 























Fic. 1.—THe Main SWITCHBOARD AT THE EXCHANGE OF THE SARATOGA TELEPHONE 
Company, Saratoea, N. Y 


toga, N. Y., by the International Tele- 
phone Manufacturing Company,. Chicago. 
While it differs to no great extent in its 
main working from other like successful 
systems, there are, however, many im- 
provements in building the detail parts 
in the most durable and economical man- 
ner possible. 

The main switchboard, shown in Fig. 1, 
is a full central-energy lamp signal, 
multiple board with double supervisory 
clearing-out lamps. It is built with a 
frame capacity for 2,400. lines, with a 
present equipment for 500 subscribers’ 
lines. The frames are built with eight 
panels to the section, and arranged for 
three operators’ positions. They are con- 
constructed of angle iron and well braced 
to make them strong and rigid. 


section is provided with a dustproof roller 
curtain, made of heavy canvas and covered 
with dark red felt. 
The plug board is covered with mahog- 
any-stained leather belting. The plug is 
a two-way or metallic plug. It is of a 
small, neat construction, but each part is 
of sufficient strength to make it strong 
and durable. The polished hard rubber 
sleeve or handle is mounted so as to avoid 
the use of a binding screw passing through 
it. It is put on loose and held in position 
by a brass collar screwed on from in front, 
thus leaving the handle free to turn when 
an operator inserts the plug and avoids 
twisting and breaking the cord conductors. 
The supervisory lamps are placed in a 
fibre tube, which is provided at its top 
with a collared setting, holding the opales- 


cent jewel. The glass jewel is protected 
from impact by the plugs by an arched 
wire protector fastened to the collar of 
the setting. This arched wire also serves 
as a handle, so that the tube with the 
lamp may be readily removed and re- 
placed at any time from the top of the 
board. This form of construction leaves 
the jewel flush with the top of the board, 
and avoids any accumulation of dust in 
these parts. The bottom of the lamp- 
holding tube is slotted to form a guide 
and leave openings for the lamp-jack con- 
tact points. 

At the top, in front of each section, is 
mounted an Acme trough reflector with 
incandescent lamps. These reflectors are 
adjusted so that the light may be thrown 
properly on the front of the board. — 

The key-shelves are made of five layers 
of wood, two layers with their grain run- 
ning crosswise, and the remaining three 
lengthwise. The shelves are hinged so 
that they may be raised for inspecting and 
testing the keys and wiring. The key- 
shelves are provided with a spring lock 
for fastening, and are opened with a key. 
The plugs and double supervisory clear- 
ing-out lamps are mounted on a mahog- 
any-sbained leather-covered board back of 
the key-shelves. 

The keys are set on the key-shelf with . 
all their contact points toward the front, 
and the one-key cable which connects all 
the terminals along the bottom when the 
shelf is raised for inspecting the working 
parts. 

In the front of the trough of the board 
under the key-shelf, in each position, is 
mounted a pair of spring-jacks for oper- 





Fic. 2.—THe ANSWERING-JACK AT THE Ex- 
CHANGE OF THE SARATOGA TELEPHONE CoM- 
PANY, Saratoea, N. Y. 


ator’s receiver connecting-jacks. The 
answering-jacks, shown in Fig. 2, and the 
lamp-line signals, in Fig. 3, are placed 
alternately in strips of ten, with 100 to 
the position. They are arranged in 
columns of five strips, or 100 signals in 
two panels, leaving one vacant panel be- 
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tween each operator in each section. The 
multiple-jacks, shown in Fig. 4, are dupli- 
cated in every six panels, thus greatly re- 
ducing the space necessary for an operator 
to reach in making a connection. Each 


100 multiples, in a panel, are separated 
hy a white holly strip, and are blocked by 





Fic. 3.—TuHe Lampe-LinE SIGNAL AT THE Ex- 


CHANGE OF THE SARATOGA TELEPHONE COM- 
PANY, SARATOGA, N, Y 


a white line in four columns of five jacks 
to the bank. The banks of jacks and sig- 
nals are set into the panels and firmly 
clamped to the iron frame in front by a 
toggle screw under the stile strip. Any 
one bank may be readily removed without 





Fig. 


MULTIPLE-JACKS AT THE Ex- 
CHANGE OF THE SARATOGA TELEPHONE CoM- 
PANY, SAratToGaA, N. Y. ; 


4.—THE 


entirely taking out the binding screw. 
The stile strips are easily removed and 
replaced. 

The base of the bank of jacks and sig- 
nals, by which each end is clamped to the 
iron frame, is of one piece of one-eighth- 
inch sheet brass, properly formed and ex- 
tending through the entire front piece of 
the strip. In the jacks this bar base is 
provided with holes of sufficient size to 
receive a hard rubber bushing, with its 
inner diameter of the same size as the 
holes in the front and back hard rubber 
strip through which are placed the jack 
ferrules. The ferrules are screwed into 
the bottom connecting-spring, firmly hold- 
ing the springs and clamping the three 
parts of the front piece. 

The transmitters are mounted on a 
nickel-plated brass octagon-shaped ad- 
justable arm, provided in front with 
nickel-plated cord pulleys set in oxidized 
hangings. The arm passes through an 
oxidized plate, which plate also forms an 
escutcheon on each side of the transmitter 
cords. The arm is guided and held in 
proper position by an angle arm fastened 
in the rear of the board. 

Each operator’s position is provided 
with three pilot lamps mounted in the 
leather-covered panel 
One lamp is to 


mahogany-stained 
back of the plug cord. 
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indicate when a call is received, one when 
a disconnect signal is given and one when 
an operator rings a subscriber. 

All line relays, cord relays and oper- 
ator’s set relays are mounted on the relay 
rack. In the back of the switchboard no 
relays, condensers nor coils of any kind 
can be seen. All like apparatus is placed 
together at all times. 

Fig. 5 shows the complete power plant 
for the exchange. The battery plant con- 
sists of a set of chloride accumulators, 
with cells of lead-lined wooden tanks. 
The battery rack is constructed of heavy 
angle and channel iron, well braced to 
make it strong and rigid. The batteries 
are set on shelves of heavy slate slabs 
supported on the angle iron cross-bars of 
the rack. The power switchboard, shown 
immediately in front of the battery rack, 
is constructed of a heavy marble slab, con- 
taining the switches and instruments, and 
mounted on a stand built of heavy angle 
iron, all suitably braced. 

At the top of the board is mounted 
two Weston ammeters and one voltmeter. 
Immediately below the reading instru- 
ments is mounted a Western Electric volt- 
meter switch. In this switch the contact 
points of opposite polarity are mounted 
on separate slabs of slate which are 
fastened on the back of the switchboard. 
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on the uncertain pressure of small springs 
for the contacts. 

On the centre of the board are mounted 
the necessary knife-switches for con- 
trolling the entire system. 

At the bottom of the power-board are 
mounted the bus-bars and D. & W. light- 
ning arresters. Immediately above the 
bus-bars, in the centre, are mounted the 
rheostats, which are provided on the face 
of the board with a small hand-wheel and 
dial plate similar to the voltmeter switch. 

All metal parts on the face of the 
power-board are copper-plated and highly 
polished. 

The power equipment consists of a 
two-horse-power Wagner motor, directly 
connected to a  two-horse-power Roth 
charging dynamo for the charging set. 
For the ringing set is furnished one Roth 
combination generator and a one-half- 
horse-power Wagner motor. The combi- 
nation generator may be operated from 
the motor or from the storage battery set. 

The power machine tables are con- 
structed of heavy angle and channel iron, 
strongly braced, on which is mounted a 
heavy wood frame supporting the hase of 
the machines on heavy solid rubber balls. 

Fig. 6 shows the combination main am 
intermediate rack with heat-coil 
tectors. 


pro- 


Fic. 5.—CoMPLETE PowERr PLant, SHOWING GENERATOR, STORAGE BATTERY AND POWER SwITCH- 
BOARD AT THE EXCHANGE OF THE SARATOGA TELEPHONE CoMPANY, SARATOGA, N. Y. 


The switch is controlled from the face of 
the board by a hand-wheel and index 
plate. This switch gives a positive knife- 
switch connection, and does not depend 


The desk telephone, as shown in Fig. 7, 
is constructed with all of its metal parts 
of heavily nickel-plated, highly polished 
brass. ‘The switch is mounted in the head 























of the pedestal, with all of its contact 
springs for both sides of the circuits, 
mounted in hard rubber, perfectly insu- 
lating the circuit from the pedestal and 
hook, and avoiding the use of any of the 
exposed metal parts for any part of the 
circuit at any time. The contact springs 
are of the best German silver and are pro- 
vided with platinum contacts. The springs 
and contacts are so arranged that they 
form a positive sliding connection at all 
times. ‘The hook-restoring spring is of 
heavy German silver sheet, and is formed 
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Fig. 6.—ComBINATION MAIN AND INTERMEDI- 
ATE RacK AND HeEaAt-CoiL PROTECTORS, AT 
THE EXCHANGE OF THE SARATOGA TELEPHONE 
Company, Saratooa, N. Y 

to pass around the pedestal on two sides. 

This construction gives a double spring 

and furnishes a restorer of three inches 

in length, making a very live and durable 
switch, and avoiding the use of a small 
spiral spring under the switch-hook. The 
switch springs and the restoring springs 
are covered with a brass tube-cap to com- 
pletely conceal the working parts, together 
with all connecting cords and wires. 

The pedestal is provided with an ad- 
justable head for the transmitter, so it 


may be raised up and down. ‘This ad- 
justable head is provided with a concealed 
stop for allowing its adjustment the 


proper distance only. 


ELECTRICAL REVIEW 


The transmitter cords taken directly 
from the front and back electrodes pass 
through the head and into the base 

















Fig. 7.—THr Drsk TELEPHONE AT THE Ex- 
CHANGE OF THE SARATOGA TELEPHONE CoM- 
PANY, SARATOGA, N. Y. 


through the pedestal, and terminate in 
properly mounted binding-posts. 

The induction coil is mounted on a 
neatly constructed, heavily japanned base. 

The cord terminals are supported on a 
fibre-insulated bar mounted on the induc- 
tion-coil base. 

The wall instruments, shown in Fig. 8, 
are constructed with the usual back-board 
with shelf. The induction coil is mounted 
in the base of the arm. The coil box is 
provided with a false bottom to which it 
is hinged and locked. The false bottom 
is permanently fastened to the back- 
board and can be conveniently opened for 
inspecting and testing the working parts. 








Fic. 8.—WALL INSTRUMENT AT THE EXCHANGE 
OF THE SARATOGA TELEPHONE COMPANY, 
Saratoea, N. Y. 


All wire terminals and connecting wires 
are mounted in the coil box, fully con- 
cealed when the box is closed. On this 
instrument, as well as on the desk set, 
there are no exposed metal parts, binding- 
posts, screws or connecting wires that 
form any part of the circuit at any time. 
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The Universal Exposition of 1904 
Commemorating the Louisiana 
Purchase of 1803. 


Missourians take just pride in the fact 
that the chief city of their state has been 
selected for the exposition commemorating 
the Louisiana Purchase. The choice of 
St. Louis can not, however, but meet with 
the general approval cf the country at 
large, for it embodies in the greatest meas- 
ure those characteristics of energy and 
progressive life which have made the West 
the great factor it is in our commercial 
progress. Not only this, but other con- 
siderations lead to the conclusion that St. 
Louis is most happily situated for the 
successful outcome of this exposition. It 
is the most centrally located of all the 
large cities of the United States, and by 
far the most accessible. It is situated 
about midway between the centre of pop- 
ulation and the geographical centre of 
the nation, and the former is moving year 
by year in the direction of St. Louis. 

In times past all roads led to Rome; to- 
day it is scarcely exaggeration to say all 
roads lead to St. Louis. The city is one of 
the greatest railroad centres of the United 
States; twenty-four railroads have direct 
communication with it, and these, with 
other connections, bring every state and 
territory within easy reach of what is 
rapidly becoming the great distributing 
point of the continent. The shipments in 
and out of St. Louis last year exceeded 
25,000,000 tons, and the indications are 
that this enormous total will be put into 
the shade by the figures for 1902. Upward 
of 225,000,000 pieces of outgoing mail 
were handled in St. Louis last year. Evi- 
dences of phenomenal commercial activity 
could be multiplied indefinitely. 

St. Louis does not, however, depend 
entirely, or even in large measure, upon 
its unique location and admirable distri- 
bution facilities for its high rank among 
the cities of the country. Its growth in 
manufacturing has been even more re- 
markable than in other lines. Twenty 
years ago the annual output of its fac- 
tories was returned by the official census 
as $114,000,000. The census for 1890 
showed an increase of 100 per cent. The 
announcement of the figures for 1900 
has not yet been made, but there is every 
reason to believe it will show that the ag- 
gregate annual value of the product of 
the St. Louis factories is between $350,- 
000,000 and $400,000,000, or at least 
$1,000,000 per day, without making al- 
lowance for one day’s rest in seven. 

Turning from St. Louis for a moment 
it is interesting to note a few facts that 
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bear upon the prosperity of the Louisiana 
Purchase as a whole. The wealth of its 
real and personal property at the time of 
the census of 1890 was, in round numbers, 
a little over $13,000,000,000 or 866 times 
the purchase price paid, which was $12,- 
000,000 in cash and $3,000,000 in as- 
sumed claims, a total of $15,000,000. 

Its present wealth in real and personal 
property will, in the forthcoming census 
of 1900, doubtless be double that of 1890, 
or a total of $26,000,000,000, at least it 
will be if the percentage of increase for 
the decade 1890-1900 is as great as that 
during the previous ten years, which was 
a little over 100 per cent. 

In brief, the acquisition which cost but 
$15,000,000 in 1803 is now worth $26,- 
000,000,000 or $1,733 for $1. 

The sale which was made by France 
to the United States portended more than 
it is probable any of the statesmen of the 
infant union realized. Napoleon, however, 
took an almost prophetic view of the trans- 
action, for he is reported to have said, 
when his instructions regarding the sale 
had been carried out, “This accession of 
territory strengthens forever the power 
of the United States, and I have just 
given to England a maritime rival that 
will sooner or later humble her pride.” 

The universal exposition of St. Louis 
prompts us to expect that all former ef- 
forts of this character will be surpassed. 
The people of St. Louis are going ahead 
with characteristic American enterprise 
to make it a world-beater, both in the ex- 
tent and in the magnificence of the exhi- 
bition. ‘They have already planned that 
it shall occupy 1,000 acres of ground, 
which is nearly 400 more than was oc- 
cupied by the World’s Columbian Exposi- 
tion at Chicago, and they have more 
money at their command than had the 
managers of the Chicago fair. It is pre- 
sumed, also, that by reason of the added 
experience that has been gained in such 
matters the money will be made to pro- 
duce much more, dollar for dollar, in the 
way of results than was the case at 
Chicago. 

An amount of money equal to the 
original purchase price of the Louisiana 
Purchase Territory is now available for 
the uses of the exposition. Five million 
dollars has been raised by popular sub- 
scription among the citizens of St. Louis, 
and a like sum has been appropriated by 
the city. When to this is added the 


$5,000,000 appropriated by the national 
government, a total of $15,000,000 is pro- 
vided for, the exact amount of the price 
paid for the Louisiana Purchase of 1803. 
It is not too much to expect that a grand 
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total of $50,000,000 will have been ex- 
pended upon the exposition at the time its 
gates are open to visitors. 

The Louisiana Purchase Exposition 
will expend the $15,000,000 received 
from Congress, the city of St. Louis and 
private subscription, and $10,000,000 
more additional borrowed on the gate re- 
ceipts. The states and territories of the 
country are expected to contribute largely, 
especially those within the Louisiana Pur- 
chase, and $10,000,000 is not too much 
to credit to the account of their expendi- 
tures. If to these amounts are added 
$10,000,000 in appropriations by foreign 
governments and $5,000,000 by individual 
exhibitors, a grand total of $50,000,000 
is reached. 

No one doubts that the St. Louis 
world’s fair will be a magnificent dis- 
play, but wholly apart from its merits as 
an exposition it is likely to render this 
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quired, not won by force of arms. [Tp 
1903-4 the St. Louis world’s fair will ob. 
serve the hundredth anniversary of 
peaceful transfer. 

We can profitably turn to a more de. 
tailed consideration of the plans already 
formulafed by the directors of this great 
undertaking.. The ground plan here pre. 
sented shows the location of the main 
buildings to be built in Forest Park 
From the level plain in the northern part 
of the grounds the land rises on a slope of 
about sixty degrees to an average height 
of sixty feet in a southerly direction. The 
main exhibit buildings, the big towers, 
lagoons, basins, canals and statuary 


groups will occupy the lower level. The 
Festival Hall, the Art Gallery and its by- 
buildings, the architectural chef-d’ocuvre 
of the exposition, and the United States 
Government Building are to be on the 
elevated tract. 
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DIAGRAM OF THE ELEcTRICITY BUILDING, UNIVERSAL EXPOSITION, COMMEMORATING 
LovuIstANA PURCHASE. 


country an important service. Hitherto, 
our centennials have, generally speaking, 
commemorated military or political events. 
The first Congress met in 1774, our in- 
dependence was declared in 1776, York- 
town was taken in 1781, the Constitution 
was adopted in 1787, Washington was in- 
augurated in 1789, and each of these 
landmarks was recognized a hundred 
years later. Undoubtedly this was proper 
and patriotic, and none of these great 
chapters in our history should be forgot- 
ten. The coming exposition, however, 
marks the great feature wherein the nine- 
teenth century surpassed the eighteenth. 
New things began to challenge the old 
order of war and politics. The vast 
Louisiana territory was peaceably ac- 


In the treatment of the intervening 
slope, the commission of architects had 
scope for originality. The difference of 
elevation constituted the chief problem 
with which they had io contend. They 
solved it, as shown in the ground plan. 
Hanging gardens and a series of magnifi- 
cent cascades fill in this portion of the 
picture. 

The main picture of-the exposition is 
roughly in the shape of a gigantic fan, 
the ribs of which are the avenues of the 
exposition. At the apex stands the Art 
Building. Three great cascades that is- 
sue from the sides of the three hills in the 
form of a crescent are to course down the 
hillsides and to empty into a grand basin. 

(To be continued.) 
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Reviews of Current Engineering and 
Scientific Literature. 





Giving Concisely the Substance of Important Papers in the Scientific, Electrical and Engineering Press 


Atmospheric Electricity and Lightning 
Protection. 


In an interesting serial article under 
the above heading, a number of statistics 
are recorded as to the damage done by 
lightning. Apart from the ravages of 
hail and rain this is, om the whole, 
moderate. The United Kingdom. has 
about one fatal case per million inhabi- 
tants annually. In Germany between 50 
and 100 are said to be killed, and from 
200 to 300 struck. Taking the popula- 
tion at 50,000,000 (49,429,000, according 
to the census of 1890), we have one or two 


fatal cases per million annually. In 
France, ‘‘urquan has continued to 1892 
the statistics which Arago had carried to 
1855. Up to 1872 there were from 30 to 
100 fatal cases per year; since then from 
100 to 180. The population had not 
varied inuch—36,000,000 in 1856, 38,- 
000,000 in 1866 (after the acquisition of 
Nice aud Savoy), 36,000,000 in 1876, 
38,340,000 in 1891. Italy, with a popu- 
lation of 30,535,000 in 1892, had 1,625 
persons killed by lightning. It is approx- 
imated that lightning killed in the United 
States in the four years, from 1890-1893, 


120, 204, 251 and 209 persons re- 
spectively, and caused in 1891 and 1892, 
457 and 839 fires—Hngineering (Lon- 
don), June 13. 
# 
M. Hospitalier’s Ondograph. 

The ondograph is an apparatus which 
registers direct in ink on a strip of paper, 
with respect to time, the curves represent- 
ing periodically and rapidly changing 
phenomena. It is composed essentially 
of an asynchronous alternating-current 
motor, working direct; or, after suitable 
transformation, by the electrical source 
of whose periodical variations it is de- 
sired to obtain the record ; an arrangement 
of gearing imparting to a revolving com- 
mutator a certain angular velocity; an 
automatic commutator formed of a cyl- 
indrical core of insulating material, carry- 
ing a brass tube suitably divided, against 
which three brushes bear; a condenser 
whose capacity can be varied at will in 
order to regulate the sensibility of the ap- 
paratus, and a measuring apparatus suit- 
able to the phenomena to be registered. 
For conditions of potential and currents, 


of the World.- 





the registering apparatus is a movable 
coil placed either horizontally or vertic- 
ally. For power, the registering apparatus 
is an ordinary wattmeter. The alternating 
current traverses the stationary coil, while 
the movable coil is placed in a circuit peri- 
odically closed by a revolving couple on 
the. difference of potential, determining 
the second factor of the power. This is 
regulated by the introduction of resist- 
ances into the fine wire circuit—FHlec- 
trical Review (London), June 13. 
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Magnetostriction ef Bismuth. 

Since bismuth is the only substance, 
outside of the strictly magnetic metals, 
which shows a perceptible elongation 
under powerful magnetic impression, it 
seems desirable to study its behavior in 
this connection under the action of very 
high fields. In the case of bismuth, an 
electromagnet can be advantageously em- 
ployed, for a short rod can be used as well 
as a long one, since the end effects can be 
included, and the pole-pieces therefore 
brought close enough together to produce 
the powerful field desired. Mr. A. P. 
Wills, with this idea in mind, carefully 
selected samples of electrolytically pre- 
pared bismuth. These were furnished in 
the form of cast cylinders somewhat over 
one centimetre in -length and 0.5 centi- 
metre in diameter. One of these was 
turned until its length was 1.1 centi- 
metres and its diameter 0.52 centimetre. 
The main experiments were performed 
with this cylinder. A very powerful elec- 
tromagnet, belonging to the physics de- 
partment of the Massachusetts Institute 
of Technology, was used in the pre- 
liminary experiments. The arrangement 
for measuring any possible change in 
length of the bismuth cylinder consisted 
of a system of two levers and a high- 
power micrometer miscroscope. The pole- 
pieces of the electromagnet were placed 
in conjunction with the bismuth cylinder, 
and the two levers so arranged that they 
would be perceptible to the slightest varia- 
tion. This lever had an arm upon which 
the microscope was focussed. The whole 
was supported upon a heavy frame- 
work of wood and brass. A circular re- 


cess was made at about the middle of the 
heavy brass top bearing of the frame, of 
such a diameter that it made an easy slid- 
ing fit for the cylinder. The bottom of 
this recess was plane, so that the cylinder 
rested firmly upon it. A small piece of 
plane glass was shellacked to the upper 
face of the cylinder. Each of the levers 
played on three points of sapphire, highly 
polished, the levers being of aluminum. 
One point on the first lever pressed against 
a glass on the end of the bismuth cylinder, 
and the other two against a horizontal 
plate of glass firmly fixed to the supporting 
bar. These three points were held properly 
in place by a small spring pulling down- 
ward from a point midway between them. 
The tension on this spring could be varied 
at pleasure by turning a small wind- 
lass to which it was connected. At one 
end of the first lever there were two sap- 
phire jewels firmly attached with shel- 
lack. One of these was a “V” jewel, and 
the other a “slot” jewel. In these, two of 
the points of the second lever played, 
while the third rested on a glass plate 
firmly fixed to the bar supporting the 
cylinder. A counterweight, symmetrically 
placed, served to bring the centre of grav- 
ity of the second lever in a vertical line 
about midway between the points. In 
the experiments tried, the field was varied, 
reaching a maximum of 3,200 centimetre- 
gramme-second units; but neither with 
the maximum field nor with any of the 
various intermediary fields could any ef- 
fect be detected which was not due to one 
of the following causes: a heat effect, in 
which time is required to produce it; or 
an effect due to the action of the magnet 
on the coils induced in the levers them- 
selves. In this case a sudden jerk was 
observed when the magnet circuit was 
made or broken, and then the pointer 
would return to its zero position imme- 
diately. This effect was much more 
marked when the circuit was broken than 
when made. These experiments were re- 
peated with a bismuth cylinder of the 
common market form, and again the nega- 
tive results only were obtained. It is in- 
tended to continue these experiments soon 
with a much more powerful electromag- 
net.—Physical Review (New York), July. 
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Summer Meeting of the Northwestern Electrical Association and the Wisconsin Telephone Association, 


HE ANNUAL summer meeting of 
the Northwestern Electrical Asso- 
ciation began at Amusement Hall, 

Grand View Hotel, Waupaca, Wednesday, 
June 25. Mr. Irving P. Lord, the presi- 
dent, presided, and said: 


I have the pleasure of greeting you in a 
dual capacity to-day, first as president of 
the Northwestern Electrical Association, 
and second as the only member of this 
representative body living in the city of 
Waupaca. 

I am glad to see so many familiar faces 
among those present, and equally glad to 
see SO Many new ones. 

From appearances and from actual 
count, this summer convention of the 
Northwestern Electrical Convention will 
be the most largely attended of any sum- 
mer convention that we have ever had. 
There may be several reasons for this, 
and I presume the main reason is that 
business with electrical men has been un- 
usually good during the past two or three 
years, and perhaps especially so during 
the year last past. It has, as a rule, been 
good with central station men, and there 
are many local plants that to-day are be- 
ginning to feel that they have a firm 
footing, where three or four years ago 
their future was very uncertain. This 
should be gratifying to all of us, and no 
doubt it is. Some one has said that there 
are three things that all should look for- 
ward to, and they are health, wealth and 
happiness. I feel that most of us are on 
the road to wealth; by the looks of our 
faces it can be seen that we are happy, 
and as far as the third requisite is con- 
cerned I will take the chances. 

It was hardly intended to make the 
programme of our summer meeting as 
laborious as our winter’s programme, but 
rather that we should try to interest each 
other in matters of equal importance, but 
of a lighter vein. 

I want to offer you, while here, the 
hospitality of the beautiful Chain 0’ 
Lakes, and I am also delegated by the 
Mayor of the city of Waupaca to tender 
you the same privilege while you are in 
town. I invite you to make yourselves at 
home wherever you are. 

These little badges which have been 
provided for you are a passport to the glad 
hand of fellowship from every resident 
of the city of Waupaca. Go wherever you 
please, do whatever you please, and if 
there is anything that you want that you 
don’t see, just ask for it. 

Now, gentlemen, it is all too true that 
man proposes and God disposes. We can 
do many things, but we can not change 
the weather; we have to take things as 
they are. I hope that this rain-storm will 
hlow over, and that the social part of our 
programme can be carried out without 
any trouble. The country about here is 
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peculiar. It may rain good and hard this 
forenoon, and by two o’clock in the after- 
noon the dust is flying—so look out. 


The reading of the minutes of the 
previous winter meeting of the associa- 
tion was, by consent, dispensed with. 

G. H. N. Atkin, of Chicago, and the 
Shelby Electric Company, of Shelby, Ohio, 
applied for membership and were unani- 
mously elected. 

The following paper on “Small Motors” 
was presented by Mr. S. F. Dibble, of 
Chicago, and was received with applause: 


In the early days of the commercial 
distribution of current for light and 
power the people were ignorant of its 
use and of the accessory devices, and it was 
essential that the central station in order 
to create a demand for, and to popularize 
the use of current should vigorously 
promote the sale of all devices that re- 
quired current for their operation; this 
could be more easily and directly accom- 
plished by selling direct to the consumer 
than through the comparatively disinter- 
ested dealer. Accordingly, practically all 
central stations became extensive dealers 
in electrical merchandise. 

In those days everything was done in a 
more or less slipshod and haphazard way ; 
there was no system (that is aside from 
the “systems” of the various manufac- 
turers, of which there were more than a 
sufficiency), there was little or no check 
on the receipt or disbursement of mer- 
chandise, and losses were constant from 
this source, and furthermore the devices 
were so unsatisfactory that the manager 
was constantly called on to repair or re- 
place those which he had sold, and a main- 
tenance expense was added which became 
unbearable. As a very natural result the 
central station revolted and finally threw 
up the merchandise business as a good rid- 
dance without attempting to discriminate 
between the devices which it should or 
should not continue to exploit. This was 
the opportunity for the cheap manufac- 
turer of which he was quick to avail him- 
self. The dealer had little incentive to 
handle reliable goods, as there was usually 
more profit in the cheaper. Asa result the 
circuit became loaded with inefficient, 
short-lived lamps, motors and other de- 
vices of the most remarkable inefficiency. 
As the business was all on a flat rate the 
great current-consuming proclivities of 
these devices quickly became apparent to 
the central station, but there was no 
remedy until the advent of the meter. 
This seemed to be the solution of the 
problem, and the central station promptly 
set about installing meters, thereby trans- 
ferring its burden to the shoulders of the 
consumer, who now had to pay the penalty 
of installing devices whose sole reason for 
being was cheapness. For a time the cen- 


tral station manager regarded this as an 
entirely satisfactory condition, for if a 
consumer was so unwise as to install a de- 
vice that consumed more current than it 
ought, it meant a larger revenue to the 
station. Assuredly this was as it should be. 

It soon developed, however, that this 
was not as satisfactory a condition as it 
had at first appeared. In the first place, 
the service was unsatisfactory, due to these 
inferior devices; and second, the cost to 
the consumer was too great. The more 
progressive stations soon realized that 
their position was untenable and set about 
to remedy it in the only logical way, viz., 
to regard all current-consuming devices 
on their circuits as part of their equip- 
ment for transforming energy. You all 
know what was done. The central station 
began by purchasing good lamps and fur- 
nishing them to the consumers at prices 
so low that the cheap competition was 
driven out. You know the result also; 
the service has improved rapidly, the cost 
has decreased and lighting has now 
reached a point which a few years ago 
was not dreamed of. This result has been 
attained because central stations have 
realized that the wise policy is to give the 
consumer for his dollar, not necessarily 
the most current, but the greatest amount 
of useful energy consistent with a fair 
profit on the investment. 

Having accomplished such splendid re- 
sults by safe-guarding the consumer's in- 
terests as regards lamps, central stations 
are now seeking to improve their power 
service. 

Unreliability is perhaps the greatest ob- 
jection to the poorly designed motor, but 
low efficiency, while it does not manifest 
itself so forcibly, nevertheless is doing 
electrical service a great harm by render- 
ing it impossible for the station to furnish 
the consumer with the maximum of use- 
ful energy. Central stations are not 
guilty of lack of effort to furnish the con- 
sumer with the most for his money as far 
as the station equipment is concerned, but 
are they doing all that can be done, and 
all that eventually must be done, to pro- 
tect the consumer from the inferior ap- 
paratus of his own unwise choosing? 

The station managers who were the first 
to see the wisdom of furnishing their con- 
sumers with good lamps now realize the 
equal importance of protecting their con- 
sumers from poorly designed motors, and 
have adopted substantially the same plan ; 
they have selected some make of motor 
that possesses sturdy construction and 
good efficiency and have made arrange- 
ments whereby they can furnish it on 
terms that will appeal to the consumer, 
and at the same time be profitable to the 
station. ; 

They have-had and will have competi- 
tion; if it is honest competition selling a 
good article,so much the better for all con- 
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erned ; if it is the competition of the un- 
Eoaeiont dealer or manufacturer it 
should be and can be crushed. The recom- 
mendation of the central station always 
carries far greater weight with the con- 
sumer than the argument of any outsider, 
for the purchaser can readily see that while 
the dealer’s incentive is the immediate 
profit on the sale the central station is 
desirous of having a satisfied customer 
whose influence will be for, rather than 
against, electric service, and will there- 
fore naturally recommend a first-class 
motor. : 

A very large number of central stations 
are now vigorously pushing the sale of 
wood motors, and they have found that 
they now have satisfied consumers whose 
influence is constantly an aid in securing 
other consumers and that their power 
service is therefore increasing, and also 
that the direct result of personally solicit- 
ing motor business has been to reveal pos- 
sibilities that they were previously un- 
aware of. 

It is natural that the large user of 
power should be eagerly sought, and it is 
also natural, though not at all logical, that 
the small user should be neglected. The 
few large units of power which it is possi- 
ble for a station to secure are, as a rule, 
though not always, valuable, but a large 
number of small units is far more desira- 
ble, for the rate is higher, the demand for 
current is more uniform and there is not 
the constant threat of establishing an 
isolated plant in order to secure a lower 
rate. 

This class of consumers can be reached 
only by direct and persistent effort of the 
central station; the apparatus that each 
of those consumers requires does not in- 
volve enough profit to interest the dealer, 
but the profit on the current that will be 
used makes it well worth the effort of the 
station to sell the motor. The central sta- 
tion that relies on supply dealers to develop 
its business will not develop; it is essen- 
tial that the central station make a per- 
sonal appeal to every power user no mat- 
ter how small. Some of you have gone 
after this class of business systematically 
and have been surprised at the number of 
these small users in your cities. Most of 
them, however, must be sought and 
furthermore must be sought persistently 
and systematically. 

There is no first step in this direction 
that can equal intelligent newspaper ad- 
vertising; a carefully prepared advertise- 
ment alluding to one or two classes of 
current-consuming devices at a time is 
sure to be a profitable investment. It is 
a mistake to attempt to cover everything 
im one advertisement, for then instead of 
presenting one or two devices forcibly and 
m a way that will a 1 to those who 
may be interested in them, a list of devices 
1s presented which is of no particular in- 
terest to any one. The helpful advertise- 
ment is the one that is aimed directly at 
the man who can use some particular de- 
vice rather than at the world at large. 

Persistent and careful advertising is 
wise and beneficial, but of itself is in- 
sufficient ; it must be followed up by vig- 
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orous, systematic solicitation ; it is in this 
part of the work that many stations are 
weak. Business has reached the point 
now that in order to induce a man to 
make a change in his method it is neces- 
sary to prove conclusively that he will 
profit by it. The solicitor or station 
manager who goes out to convert a 
sible user of power must be thoroughly 
informed, not only as to rates for current 
and the general advantages of electric 
over other forms of energy, but he must 
be able to tell his customer the size of 
motor that is required to do certain work 
and the winding best suited to it; he must 
be able to suggest the best grouping of 
machines, and in fact must be able to act 
as consulting engineer for each individual 
power user. In order to do this the cen- 
tral station must be in possession of re- 
liable data. Manufacturers are eager to 
cooperate with central stations in this 
work, and they are in position to furnish 
data that may be relied upon. They have 
engineers whose sole duty is the gathering 
of data which will enable their selling 
organizations and their customers to ap- 
proach the power user with the definite 
information as to his requirements, which 
is so essential to a successful argument. 
There are many central stations that are 
now being regularly supplied with data 
on motor applications, which up to three 
years ago the manufacturers themselves 
did not possess, and the benefit to the de- 
velopment of electric power service has 
been very great. 

In order to obtain the best results from 
the solicitation of power business it is of 
the utmost importance that some one man 
be entrusted with the work and be held 
responsible for the development of the 
power service. Too much stress can not 
be laid upon this point; the growth of the 
power service depends upon aggressive and 
persistent effort, and if no one in particu- 
lar is held responsible, the effort will not 
be made. The time of the manager or 
superintendent is usually very fully occu- 
pied by work that must be done imme- 
diately, and consequently the task of con- 
verting a possible consumer is put off until 
a more convenient time. 

A central station in a town large enough 
to justify a power circuit can afford to 
employ a solicitor whose entire time is de- 
voted to the work; if he is intelligent, ag- 
gressive and equipped with information 
and data, the results will abundantly jus- 
tify the expenditure, and this expenditure 
need not be large. In every city there are 
many young men, intelligent and of good 
address, who are eager for an opportunity 
to get into the electrical business and 
who are willing to work for a small 
salary. A central station manager who 
has employed solicitors with marked suc- 
cess recently stated that the average cost 
of soliciting electric service was equiva- 


lent to forty days’ free service to each- 


new consumer; in other words, the cost 
of securing each new consumer is approx- 
imately thirteen per cent of the first year’s 
income. This manager stated further 
that he considered that the money which 
his company expended in this work earned 
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a greater profit than could be obtained 
through any other channel. 

Manufacturers owe their success largely 
to their aggressive and persistent methods 
of soliciting business ; to be sure they often 
make life a burden to the station manager, 
but they get his business. If the station 
manager will in turn adopt similar vig- 
orous methods with power users he will 
be abundantly repaid for the effort. 

Meter readers can be of great service 
in this work by keeping the solicitor fully 
advised as to the requirements of con- 
sumers; they have splendid opportunities, 
and the central station ought to profit by 
them. 

A few motors on hand are of great help 
to the station in making sales; ability to 
deliver a motor immediately often secures 
a customer who would otherwise repair 
his engine or line shaft and continue in 
the old way. It is often necessary to in- 
stall a motor and convince the consumer 
by actual test that it is cheaper for him 
to operate an efficient motor than the in- 
efficient motor or line shaft. Of course the 
station can not carry motors of all sizes 
in stock, but it can carry a few sizes that 
will enable it in an emergency to secure 
a new customer or help out an old one 
until the proper motor can be obtained. 
If the station has an office or storeroom 
where the motors can be connected up 
for exhibition, the attention of power 
users is sure to be attracted and sales will 
be materially increased. 

The many progressive central stations 
which are now vigorously exploiting good 
motors and thereby rendering it impos- 
sible for the inferior motors to handicap 
them in their efforts to give good service 
have profited by the policy and are there- 
fore its enthusiastic advocates. Moreover, 
they have found, somewhat to their sur- 
prise, that the hitherto neglected small 
motor, rather than large motor, is the 
important factor in the development of 
their power service. 

President—That concludes our literary 
programme for this morning and in fact 
for the day. The telephone association 
people are here, and at the conclusion of 
our meeting they are to hold theirs. 

This: afternoon there is a social pro- 
gramme arranged, and it would hardly be 
fitting to state now just what it would be, 
for the reason that the weather may cause 
a change, but everybody will be fully 
notified of what is to take place. The 
secretary has arranged a number of con- 
tests of different kinds, running, boating, 
swimming, high jumping, baseball, etc., 
to be carried out, weather permitting. We 
are to have a hop at the Amusement Hall 
to-morrow evening. The band has been 
engaged for the session here. The or- 
chestra, which is a separate organization, 
will furnish the music for the dance. 

This evening, weather permitting, 
there will be a boat ride all through the 
lakes. The boats have been engaged by 
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the association, and of course everybody 
with a badge is earnestly invited to enjoy 
the privilege of the evening’s boat ride. 
We will have the band with us on the 
boat, and that may help to make it en- 
joyable. 

AFTERNOON SESSION. 

The meeting was called to order by the 
president, Mr. Irving P. Lord, at two 
o’clock. 

The President—We arranged for a 
very valuable paper from Professor J. W. 
Schuster, of the electrical engineering 
department of the University of Wiscon- 
sin, but we are sorry to say that Mr. 
Schuster was unable to be present owing 
to unforeseen circumstances and though 
his paper was forwarded by express it has 
failed to arrive. It is not deemed advisa- 
ble to delay the meeting, however, on ac- 
count of the paper, which will appear in 
its proper place in the published proceed- 
ings. There being an inclination to at- 
tend the games this afternoon and make 
better acquaintance, we will dispense with 
anything in the literary line this after- 
noon. 

Mr. George Cutter presented a resolu- 
tion of thanks to the people of Waupaca 
for their pleasant entertainment, to Presi- 
dent Irving P. Lord for his untiring and 
successful efforts to make the meeting of 
the association pleasant and_ profitable, 
and also, and especially, to the ladies of 
Waupaca for the many courtesies ex- 
tended. 

The resolution was unanimously car- 
ried. 

President—The convention has received 
word from Mr. Thomas R. Mercein, sec- 
retary of the association, who is now in 
Europe, stating that he wishes the conven- 
tion all success. 

Adjourned. 

The following attendance was regis- 
tered: C. A. Kulhman, Chicago; W. W. 
Geisse, Chicago; M. B. Kitt, Minneapolis ; 
J. B. MeMullin, Chicago; George C. 
Bailey, Chicago; A. Meinema, represent- 
ing M. B. Easton & Company; R. F. 
Kountz, Neillsville, Wis. ; Thomas Ferris, 
wife and daughter, Milwaukee; F. J. 
Alderson, New York; H. S. Connor, 
Shelby, Ohio; R. Valentine, Janesville, 
Wis.; H. D. Goodwin and wife, Mil- 
waukee, Wis.; Charles Cuno, wife and 
son, Oconomowoc; Charles Schenneker, 
Sun Prairie; H. C. Winter, Madison; 
W. W. Smyth, Jr., Chicago; W. W. Low, 
Chicago; Thomas Greer, Chicago; L. K. 
Cushing, Chicago; W. D. Packard, War- 
ren, Ohio; H. J. Way, Chicago; William 
Smith, Chicago; V. W. Bergenthal, Chi- 
cago; L. W. Burch, Madison; C. L. Cur- 
rie, Jr: Chicago; W. N. Matthews, St. 
Louis; J..H. Montague, Chicago; C. L. 
Hibbard, Chicago; S. A. Dinsmore and 
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wife, Chicago; George Cutter and wife, 
Chicago; A. Smith and wife and sister- 
in-law, Milwaukee; Charles Messer, Chi- 
cago; O. B. Williams, Whitewater, Wis. ; 
A. J. Perkins, Medford, Wis.; W. R. 
Pinchard and wife, Chicago; George W. 
Conover and wife, Chicago; James Wolff, 
Chicago; C. A. Kenworthy, Chicago; Otto 
E. Osthoff, Chicago; J. Scribner, Chi- 
cago; W. H. Colman, Chicago; D. T. 
Wallace, Chicago; A. W. Bryant, Chi- 
cago; C. Knight, Chicago; J. C. Schmidt- 
bauer, Milwaukee; R. B. Abbott, Chicago ; 
W. H. Slingluff, Chicago; J. R. Cravath, 
Chicago; W. P. Upham, Chicago; J. B. 
Darragh, Chicago; Harold Almert, Oak 
Park, Ill.; S. F. Dibble, Chicago; A. L. 
Hutchinson, Weyauwega, Wis.; H. E. 
Kepler, Sun Prairie, Wis.; H. G. Slater, 
Waupaca ; E. A. Forbs, Rhinelander ; John 
Rice, Chicago; G. L. Ainsworth, Chicago ; 
John Schnabel, Grand Rapids, Wis. ; P. L. 
Huntley, Grand Rapids; W. F. Collins, 
Chicago; George Conover, Chicago; 
Charles Messer, of Dearborn Drug and 
Chemical Company, Chicago; Charles 
Ffrench, Chicago, ELEcTRICAL REVIEW; 
ex-Governor W. H. Upham, Marshfield ; 
Frank J. Quinn, Madison ; James B. Coal, 
Minneapolis; Harry Byrne and wife, Mil- 
waukee; M. B. Austin and wife, Chicago ; 
C. W. Welkens, Cleveland; A. O. Kuehm- 
sted, Chicago; J. C. Finch, Chicago; 
W. D. Kurtz, Appleton; G. B. Foster, 
Chicago; W. P. Hyland, Fond du Lac; 


D. M. Fulmer, Florence; H. F. Hamacek,,. 


Sturgeon Bay. 


WISCONSIN TELEPHONE CONVENTION. 

The convention of the Independent 
Telephone Association of Wisconsin was 
held at Waupaca on June 25. The meet- 
ing was called to order by President R. 
Valentine at three o’clock. Mr. Valen- 
tine said: 

The independent telephone movement 
has experienced a surprisingly rapid 
growth of late, the increase thus far dur- 
ing this year alone being about twenty per 
cent. ‘Twenty-nine new companies have 
been chartered since January 1, 1902, rep- 
resenting a capitalization of $570,640. The 
Bell telephone people, who for so long a 
period evinced a most decided hostility to 
the independent enterprise, have recently 
adopted a new policy looking toward the 
conciliation of the independent interests 
and seeking the accomplishment of this 
object by permitting independent com- 
panies to use the Bell long-distance serv- 
ice. I am glad to say, however, that only 
four small companies have. been short- 
sighted enough to make a contract with 
the Bell company. In Milwaukee and 
Chicago independent franchises are being 
sought from the common councils of those 


cities with every prospect of success. 


These franchises are very important to the 
independence of this state, as we wish to 
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form a toll-line company that will cover 
the entire state. 

Mr. J. H. Montague, of the Ericsson 
Telephone Company, spoke of the prac- 
ticability and efficiency of using the same 
line for telegraph and telephonic work, 
and offered to demonstrate the correct- 
ness of his position. 

Mr. L. W. Burch, of Madison, called 
the attention of the association to the ad- 
visability of adopting some kind of an 
attractive trade-mark or sign for the use 
of independent toll lines. 

The President—It seems to me that the 
local companies do not advertise suffi- 
ciently and that for that reason it is fre- 
quently difficult for a would-be user to 
locate the telephone. 

Mr. Burch—The local companies ought 
to be more up to date in many respects. 
A model company is that organized in 
Orfordville. There are about sixty-seven 
subscribers, including forty farmers. It 
raised all the money in advance and has 
a first-class equipment in every respect. 

Mr. A. W. Bryant—Some of the ex- 
changes in Indiana are worthy of imita- 
tion. The plan there is to have the 
farmers buy the telephones, while the com- 
pany builds the line and charges a rental 
of $1.25 per mile per annum for its use. 

Mr. A. J. Perkins, of Medford, Wis.— 
We have an automatic telephone exchange 
in Medford, called the National Automatic 
Telephone, which will be running two 
years the coming August. It is patterned 
after the plant in Odell, Ill. Each sub- 
scriber has a switch of his own. The ad- 
vantages of the system are its secrecy, 
quickness, reliability and cheapness. The 
automatic system is all right, although you 
can not connect it automatically with a 
toll line. 

Mr. Bryant—The National Automatic 
people at one time had a system for con- 
necting a toll line with their automatic 
system, which apparently worked all right. 

Mr. Burch—I would like to enquire the 
cost of maintenance of your automatic 
system. 

Mr. Perkins—It costs about two per 
cent of the income to keep up the line. We 
think the system is the finest thing for a 
small town that was ever devised. 

The Mount Vernon Independent Tele- 
phone Company and the Dane County 
Rural Telephone Company were admitted 
to membership in the association. 

After some further discussion .adjourn- 
ment was taken until the following. day. 

The second ‘session of the telephone 
convention was called to order at 11 A. M., 
Thursday, June 26. 














July 5, 1902 


Mr. H. C. Winter read an able paper 
on “Toll Rates and Toll Divisions.” ; 

Mr. Slater, chairman of the Committee 
on Toll Rates, reported as follows: 

Your couunittee wishes to recommend 
the following report for adoption : ‘ 

Taking each station as a centre, radii 
are to be obtained by drawing circles of 
different diameters; that is, take any sta- 
that is doing toll business, and you 


et a circle from that as a centre, and 

each circle represents a different rate. — 
The first circle is to be seven miles in 

radius, and the rate, 10 cents; 7 to 15 


miles, 15 cents; 15 to 24, 20 cents; 24 to 
32, 25 cents; 32 to 46, 30 cents; 40 to 48, 
35 cents; 48 to 56, 40 cents, ete. 


Where a station lies within two miles 
of a zone it may take the rate of either 
gone; that is, if the zone is within two 
miles of the circumference, it is optional 
with the company whether it charges 
for the second zone or the first one. 

It being optional with the company in 
the division of combination toll rates, air- 
line distances shall be the method of meas- 
uring tol! lines from originating stations 


to switching and receiving points. Orig- 
inating exchange stations shall receive 
twenty-five per cent of the toll rate; 


originating (oll stations, fifteen per cent 
of the tolls. ba 
In exchange switching or terminating 


a message siiall be allowed a credit of five 


miles of its toll lines in the division of 
its tolls. 

The system is practically the system 
recommended in the paper just read. 

On motion of Mr. Hutchinson it was 
voted as follows: 

That the present committee, including 
the absent, members, be continued until the 
next annual meeting, and have its powers 
enlarged so that it may take up the ques- 
tion of the arrangement of special rates 


where necessary, and also that the report 
of the committee just made be adopted. 

That the secretary be instructed to have 
this report as adopted printed, and copies 
sent to each company of the association, 
and also cach other company in the state, 
and that the rates adopted in this report 
go into effect on August 1, and that im- 
mediate notice thereof be given by the 
secretary to every company in the state. 

Mr. Hutchinson then presented a paper 
on the subject of “The Telephone Clear- 
ing House.” He said in part: 

Looking at the business of independent 
telephone companies from the standpoint 
of success, their management heretofore 
has not been all that could be desired, and 
I'am not aware that other states have 
ade much further advancement than has 
been made by the companies of Wiscon- 
sn. I repeat here what I have said on 
several former occasions, that those en- 
gaged in independent telephony are too 
often men who make the telephone busi- 
ness a side issue in their business affairs, 
giving it only a small percentage of their 
attention, and then seeking to apply the 
same principles which are applied to other 
usiness. It is a fact that the dangers 
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and pitfalls which menace the success of 
the independent telephone companies in 
the future are not those created by the 
warring competition of the Bell company 
and its allies, but rather by those men 
connected with the independent telephone 
companies who seek to control their man- 
agement by rules inapplicable to the tele- 
phone business. 

I understand that this meeting of the 
state association will adopt a uniform 
schedule of rates, which shall be applica- 
ble at least between the stations of con- 
necting companies, and which should, as 
far as possible, be applied by individual 
companies between stations on its own 
lines, so that there will be a uniformity 
of rates throughout the state. As inde- 
pendent telephone companies are not in 
competition with each other, such an 
agreement can not be dubbed a trust, nor 
can the companies be censured for com- 
bining to fix rates. 

There is but one correct way of check- 
ing messages and settling accounts be- 
tween various companies, and that is the 
method adopted by banks in settling their 
balances with each other. 

Although *a complex undertaking for 
each company to attempt to check and 
settle its business with every other com- 
pany, it is but a simple proposition when 
done through a central clearing company. 
The modus operandi is as follows: The 
clearing company furnishes each company 
at cost with two forms of message slips, 
one form for messages received, the other 
form for messages sent. The two forms 
are exactly alike, except that one is on 
yellow paper, and the fees are entered 
under the word “charged ;” the other on 
green paper and fees entered under the 
word “collected.” All entries are to be 
the same. At the end of each week each 
station transmits to the clearing company 
all message slips of all messages passing 
between it and the station or stations of 
connecting companies. The clearing com- 
pany then brings the sending and receiv- 
ing slips for each message together, and 
if correct the fees are apportioned to the 
several companies over whose lines the 
message has passed and each company 
credited with its proper amount; if there 
is a discrepancy in the fees collected and 
charged, the error is corrected and the 
station whose slip is wrong is notified to 
make the correction. The station at the 
end of the month is then able to send its 
own company a correct statement of all 
joint business. At the end of the month 
the clearing company strikes a balance 
between the various companies reporting 
to it, sends each a copy of the balance- 
sheet and draws a slight draft in favor 
of the company having a balance due it 
against the company having a balance 
owing. No money passes through the 
clearing company, but its drafts in favor 
of creditor companies must be honored by 
debtor companies. It is possible through 
the simplicity of the clearing office 
scheme to settle the balances between a 
dozen companies by a single draft. Not 
only will each company have its toll busi- 
ness more carefully looked after, but it 
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will also know that it receives every cent 
that it advances for messenger or other 
extra services. Not only does the clearing 
company make the work absolutely simple, 
but it can do the work at a trifling cost 
compared with the expense incurred by 
each company attempting to adjust and 
settle its own business with that of every 
other company. : 

After considerable discussion on this 
paper, in which sentiment varied, it was 
moved by Mr. Kepler that a night rate 
be adopted with no rate less than ten 
cents and a half rate for all messages over 
that with an additiona] amount to make 
it divisible by five if necessary ; time to be 
from 6 p. M. to6 4. M. This was carried 
unanimously. 

Resolutions were then passed unani- 
mously: That the thanks of the associa- 
tion be tendered to the Waupaca Electric 
Railway and Light Company for the many 
courtesies received by the association, after 
which the convention adjourned. 


Among the gentlemen in attendance 
were G. C. Bailey, R. B. Abbott and W. H. 
Slingluff, all with the Roebling’s Sons 
Company, of Chicago; R. Valentine, 
Janesville, Wis., president Independent 
Telephone Association, with the Rock 
County Telephone Company and Rock 
County Farmers’ Telephone Company ; 
Charles Schenneker, Sun Prairie, Wis., 
president Interurban Telephone Com- 
pany; H. C. Winter, secretary Independ- 
ent Telephone Association, and with 
Dane County Telephone Company and 
Dane County Rural Telephone Company ; 
L. W. Burch, Madison; J. H. Montague, 
Chicago; S. A. Dinsmore, Chicago; A. J. 
Perkins, Medford; G. W. Conover, Chi- 
cago; A. W. Bryant, Chicago, American 
Electric Company; J. C. Schmidtbauer, 
with Andrae Company, Milwaukee, Wis. ; 
A. L. Hutchinson, Weyauwega, Wis., In- 
terurban Telephone Company; H. E. 
Kepler, Sun Prairie, Interurban ‘Tele- 
phone Company; H. G. Slater, Waupaca, 
Citizens’ Telephone Company; J. F. 
Smith, Keelyn Telephone Company, Chi- 
cago; M. T. Patchin, Weyauwega; J. M. 
Baer, Appleton. 
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Congress is about to decide on the con- 
struction of an isthmian canal, involving 
the expenditure of millions of dollars, and 
it would be well if knowledge in regard 
to the question were more widely spread. 
Something in this direction will be accom- 
plished by the article on the Panama route 
by Professor Burr, of Columbia Uni- 
versity, in the last number of The Popular 
Science Monthly. The author was engineer 
of the government isthmian commission, 
and has made a thorough study of the 
different routes. He writes as a man of 
science, with complete knowledge and 
without any self-interest or prejudice. 
It is understood that Professor Burr has 
in press a book that will review the sub- 
ject still more fully. 
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WILLIAM STANLEY. 


BY RAY D. LILLIBRIDGE. 


Mr. William Stanley, the central figure 
of the American Institute of Electrical 
Engineers’ Convention, at Great Bar- 
rington, is the man whose achievements 
gave start to the electrical progress in the 
Berkshires, which has made that section 
of the country famous the world over as 
one of the centres of development of things 
electrical. 

In the very town of Great Barrington, 
where the electrical engineers recently 
held forth, William Stanley demon- 
strated to the world the commercial 
feasibility of the alternating-current sys- 
tem, thus providing the means by which 
electricity could be served through com- 
paratively small electrical conductors over 
considerable distances. To-day the great 
transmission feats of California, of which 
so much has been heard, where electric 
power is profitably conveyed over a stu- 
pendous distance of 220 miles, are the di- 
rect results of Mr. Stanley’s successfully 
solving the problem at Great Barrington 
in 1885. Practically throughout the en- 
tire equipment Stanley apparatus is used 
on the world’s greatest transmission lines. 
Not only are the stupendous feats made 
possible by the alternating-current sys- 
tem, but throughout the whole world elec- 
tric light and power systems are in vogue 
supplying two-thirds of all current used, 
which are also the direct evolutions of 
Mr. Stanley’s work. 

It was in the spring of 1885 that Mr. 
Stanley was taken ill and removed from 
Pittsburg to Great Barrington for his 
health. When he was able to be about he 
hired a disused rubber mill located some 
distance from the centre of the town and 
engaged several assistants to construct the 
apparatus necessary to demonstrate the 
system which he had conceived. This 
work resulted in the building of the plant 
known to electrical engineers the world 
over as the Great Barrington plant by 
which alternating current at 500 volts 
pressure was generated and lead to the 
town proper where transformers were con- 
nected and installed for the purpose of 
lighting part of the business section. The 
successful operation of this plant was un- 
deniable proof that the means had been 
found by which electricity could be served 
over and throughout a large area com- 
mercially. It was a year or so prior to 
Mr. Stanley’s building the Great Barring- 
ton plant that he made the acquaintance 
of Mr. George Westinghouse, who was at 
that time desirous of getting into the elec- 
tric lighting field. This acquaintance re- 
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sulted in the formation of a company 
which has since become the Westinghouse 
Electric and Manufacturing Company. 

In the winter of 1890 and 1891 Mr. 
Stanley organized a company at Pittsfield, 
Mass., the Stanley Electric Manufactur- 
ing Company, for the purpose of making 
electric apparatus, and the first work that 
this company attempted was the produc- 
tion of a new type of transformer which 
embodied several important improvements 
over the type then in vogue. At this time 
there were no alternating-current motors, 
and as there was a great demand for such 
motors from the electric light stations of 
the company, Mr. Stanley, with his asso- 
ciates, Mr. John F. Kelly and Mr. C. C. 
Chesney, undertook the production of a 
self-starting motor that would give the 
alternating-current system the same ad- 
vantages that were possessed by the con- 
tinuous-current system when operating 
continuous-current motors. This they ac- 
complished and the firste successful 
Stanley motors were completed about the 
early summer of 1892. As the operation 
of these motors required that the gener- 
ators which would furnish them with cur- 
rent should provide at least two alter- 
nating currents differing in phase, as the 
introduction of the motors was limited 
by the lack of necessary generators, the 
Stanley Electric Manufacturing Com- 
pany proceeded to enlarge its capital and 
add to its equipment the necessary ap- 
pliances for the manufacture of alter- 
nating-current multiphase generators. 
The machine well known to the electrical 
men as the inductor type was the result 
of this move. There is now no more effi- 
cient piece of electrical apparatus than the 
Stanley type of electrical generator. In 
1894 the Stanley Electric Manufacturing 
Company installed a multiphase trans- 
mission system at Housatonic, Mass., for 
the purpose of carrying the power de- 
veloped by waterfall, between Glen Dale 
and Housatonic, to the Monument Mill 
Company of that village. This plant 
operated at 2,000 volts and was probably 
the first commercial installation of the 
transmission of electricity and its use as 
power in this country. This plant was 
followed by the introduction of electricity 
by many other plants in various portions 
of the country and in Canada, where 
many thousand horse-power were being 
transmitted by the Stanley apparatus. 
Among these plants are those already 
mentioned of California which transmit 
60,000 volts. Mr. William Stanley is a 
native of Brooklyn, N. Y., where he was 
born December 2, 1858. His electrical 
work began with his acquaintance with 
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Mr. Hiram (now Sir Hiram) Maxim, 
which he formed in 1877 when Mr. Maxim 
was chief electrician of the United States 
Electric Lighting Company, of New York. 
Mr. Maxim at that time was one of the 
foremost inventors in electrical engineer. 
ing work, and with him Mr. Stanley laiq 
the foundation of his career. After servine 
a short apprenticeship with Mr. Maxim 
he was promoted to the position of first 
assistant, and in that capacity had charge 
of developing such new work as the com- 
pany undertook. 

When Mr. Maxim left the United States 
to go to the Paris Exposition, in 1891, 
Mr. Stanley resigned from the United 
States Electric Light Company and was 
engaged as assistant to Mr. Edward 
Weston, of the Weston Electric Light 
Company, of Newark, N. J. Later, 
in 1882, while with the Swann Electric 
Light Company, of Boston, Mr. Stanley 
invented and perfected the methods of 
exhaustion for the incandescent lamp 
which are now largely used throughout 
the world, and which helped to make the 
incandescent lamp the success it is. Prior 
to the Roebling interests absorbing the 
Stanley Electric Manufacturing Com- 
pany, Mr. Stanley organized a company 
in Great Barrington, the Stanley Instru- 
ment Company, for the manufacture of a 
new and decidedly novel wattmeter. The 
guidance of this concern’s interest is his 
present vocation, and it may be added 
that new apparatus of great novelty in 
electrical engineering is now in course of 
commercial production at the works of 
the Stanley Instrument Company in (‘reat 
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Alternating Currents. 


A short time ago the writer had a some- 
what complex problem in line construction 
to work out and, with considerable self- 
complacency and overconfidence, consulted 
a noted work on polyphase currents for 
possible light on the matter, he therefore 
begs leave to submit a few conclusions 
for the guidance of his fellow workers: 
For reactance, for condensance, for inductance, have a 
The Ph the admittance, the reluctance at you 
The resistance, the impedance, the conductance wii! be 


ere, 
For the man who fools with alternating currents. 
Lag-factor, power-factor, cycles and the like, | 
Sine waves distorted will be coming down the pike; 
Induced electro-motive force an awful blow will strike; 
The man who fools with alternating currents. 
Hysteresis, interlinking magnetic flux delight, _ 
Capacity or lack of it, you must — = in sight: 
Synchronism, resonance, how they will excite 
The man who fools with alternating currents. 
Instantaneous values, or values not’so quick, 
of —- that are wattless you can always have your 
pick ; 
The point of saturation undoubtedly will prick 
The man who fools with alternating currents. 
Effective intensities, harmonics high or low, 
Phase displaced or otherwise, has got to have a show: 
A man would never tackle it if he could only know 
What it means to fool with alternating.currents. 
Geo. B, Lauper. 
Concorp, N. H., June 7. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Electric Lights at the Canadian 
Convention. 
The headquarters of the Canadian Elec- 
trical Association during its annual con- 


vention, from June 11 to 13, was at the 
Chateau Frontenac, Quebec. One of the 
most interesting features during this cele- 
bration was the installation of some 4,500 


lights for decorative purposes by the 








APPARATUS. 





French national colors. In addition to the 
wreathing and festooning made possible 
by the cable lighting system of this com- 
pany, there were a great number of set 
pieces, which is made practicable by its 
lighting board system, representing hearts, 
circles and various other ornamental de- 
signs. The entire lot of the “Elblight” 
material taken to Quebec for this display 


L 
5 Beek 





THE INTERIOR DECORATIONS OF THE CHATEAU FRONTENAC, QUEBEC, DuRING THE CONVENTION 
OF THE CANADIAN ELECTRICAL ASSOCIATION, JUNE 11, 12 anpD 13. 


National Electric Improvement Company, 
using its “Elblight” system of cable light- 
ing. The banquet room of the association 
was profusely decorated with miniature 
green and white lights, and this feature 
was so much appreciated that probably 
about half of the bulbs were taken away 
by the guests as souvenirs. 

The Dufferin Terrace, one-third of a 
mile long, was festooned from end to end 
with “Elblight” cable and 2,000 lamps— 
blue, white and red, representing. the 


has been bought by the residents of 
Quebéc, who intend to use it for decora- 
tions during the festivities which will be 
held this summer. 

The accompanying illustration is a view 
of some of the interior decorations at the 


Chateau Frontenac. The engineers, man- 
ufacturers and contractors represented at 
the convention were highly pleased with 
the effects produced by this system of 
decorative lighting, and it will no doubt 
become very popular in Canada as the re- 
sult of its exploitation in this manner. 


A New Plug Fuse. 


The D. & W. Fuse Company has re- 
cently placed upon the market an im- 
proved form of 250-volt plug fuse to fit 
the standard Edison cutout. This com- 
pany was among the first to produce a 
plug fuse which would operate satisfac- 
torily on 250 volts, and which passed the 
requirements of the National Board of 
Fire Underwriters. A very large number 
of these fuses were sold, but the new plug 
which they are now turning out is con- 
sidered a decided improvement. The ac- 
companying illustration shows the plug 
assembled and its several parts, consisting 
of the casing, porcelain cap and the small 
cartridge which contains the fuse proper. 
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NEw 250-Vott Piuce Fuse For Epison Socket, 
SHOWING CARTRIDGE. 


All that is necessary to recharge one of 
these is to remove the burnt-out cartridge 
and insert a new one, an operation which 
requires not more than two minutes at the 
most. This company supplies cartridges 
which are all interchangeable in capaci- 
ties from three to thirty amperes. This 
little device was recently subjected to 
most severe trial, being directly short- 
circuited across a 250-volt circuit within 
ten feet of the switchboard of a large 
central station having a capacity of be- 
tween 4,000 and 5,000 kilowatts on the 
busses. They repeatedly operated with 
absolute freedom from flash, noise or dis- 
charge of any kind, and later were short- 
circuited directly across a 440-volt cir- 
cuit under the same conditions where they 
operated with perfect success, the only 
difference being that there was a slight 
noise at the instant of rupture of the fuse. 
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Multiple Arc Lighting System. 

It has been demonstrated, both in theory 
and practice, that the alternating-current 
system is the best adapted for the general 
distribution of electrical energy, owing to 
its great flexibility. Various translating 
devices for transforming it to render it 
suitable for various commercial purposes 
have been developed as circumstances 
arose which made them desirable. The 
introduction, however, of a satisfactory 
alternating-current street are lighting 
system has been one of the most difficult 
problems for lighting engineers to solve. 
The Fort Wayne Electric Works has de- 
veloped the system described below as the 
best adapted in most cases to give satis- 
factory service. It has been installed in 
numerous places and is giving excellent 
results. The leading feature of the system 
is the readiness with which existing incan- 
descent lighting systems may be adapted 
to include an arc lighting system with a 
minimum expenditure for line material 
and equipment. The general plan of the 
multitude system of enclosed alternating 
are street lighting is illustrated in Fig. 1. 
This diagram shows a complete installa- 
tion, and illustrates the method of dis- 
tribution by a three-wire system from 
which incandescent lights and arc lights 
may be operated from the same high- 
potential mains. The particular appli- 
cation here illustrated is that of a 2,000- 
volt alternating-current incandescent dis- 
tribution system, having step-down trans- 
formers from which the secondary mains 
are supplied with current at standard in- 
candescent lamp voltages. Diagram No. 2 
illustrates the only change in the equip- 
ment of the power station rendered neces- 
sary by the addition of an arc lighting 
distribution system. By referring to 
this it will be noticed that it has been 
necessary only to install one wire in addi- 
tion to the incandescent mains, and a 
single-pole, single-throw switch (A. Fig. 
2) connecting this third wire with one side 
of the incandescent lighting circuit. The 
are lamps are operated on small indi- 
vidual constant-current transformers, one 
transformer for each lamp, connected to 
the third wire and the opposite side of the 
incandescent circuit. By this means it is 
possible to use one side of the existing 
incandescent lighting circuit as a com- 
mon wire for the arc lighting and incan- 
descent lighting circuits. This plan can 
be followed in a great majority of cases. 
There are, however, a few instances where 
incandescent mains and arc circuits are 
widely separated, and it is here found 
necessary to extend one side of the in- 
candescent mains to accommodate the arc 
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lighting circuit. In general this system 
can be installed in any locality requiring 
street lighting, but the particular case 
where its application can be made most 
advantageously is in small towns or 
suburban districts already supplied with 
an incandescent lighting system. In such 
cases the demand for light is not usually 
such as to warrant an outlay of capital 
sufficient to provide a separate set of arc 
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ate on 1,000 or 2,000-volt primary alter- 
nating-current circuits and develops prac- 
tically constant energy in the secondary 
with wide variations of resistance in the 
secondary circuit. A short-circuit of the 
secondary of one of these transformers 
affects only the one lamp to which it is 
connected and will not interfere with the 
operation of any other part of the system. 
The transformer can be adjusted for 
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Fig. 1.—DraGraM SHOWING METHOD OF DISTRIBUTION BY THREE- WIRE SysTEM BY WHICH INCAN- 
DESCENT Liguts AND Arc Licgnts MAy BE OPERATED FROM THE SAME H1GH-PoTeENTIAL MAIN. 


board and other station equipments. The 
usefulness and adaptability of the system 
is not limited to the cases just mentioned, 
but it may be extended to the full capacity 
of the station. In this way a much larger 
generating unit may be installed than is 
needed for incandescent lighting, thus 
obtaining the advantage of high-efficiency 
generator, as well as saving in the original 
cost of installation. 

The “Wood” transformer used with this 
system is designated as type MA, signify- 
ing multiple arc. It is designed to oper- 


quencies. Considerable variation in the 
primary voltage does not materially affect 
the value of the secondary current. The 
primary and secondary coils are wound 
entirely separate and never come in con- 
tact with each other when the various ad- 
justments are made, thus reducing to a 
minimum the chances of cross-connections 
between the coils. The “Wood” primary 
fuse box used in connection with this sys- 
tem may be either double or single-pole, 
according to the conditions of installa: 
tion. 
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The“Wood” arc lamp used in connection 
with this system is the new enclosed form 
C recently developed by the Fort Wayne 
Electric Works, and the general appear- 
ance resembles the enclosed series arc 
lamp recently introduced. The interior 
construction and mechanism is practically 
the same as in the other lamps of this de- 
sign, and includes many of the valuable 
features of simplicity, interchangeability, 
cool operation and substantial construc- 
tion. ‘The lamp operates at 6.5 amperes 
with 75 volts at the arc and consumes 
413 watts. 

The efficiency of this system is very 
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various candle-power on the same circuit 
simply by the use of properly adjusted 
type MA transformers. In a series system 
this can not be done as the line current is 
maintained at a constant value. In many 
instances it may be desirable to locate 
single are lamps where are circuits are 
not installed, particularly where munici- 
palities require additional arc lamps at 
distant points of suburban districts. In 
such cases it is only necessary to obtain 
a single unit, consisting of arc lamp, 
type MA transformers, and fuse boxes, 
connecting with the primary distribution 
mains in the same manner as extensions 
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Fie, 2.—DraAcnamM SHOWING CHANGE IN EQUIPMENT NECESSARY BY ADDITION OF AN ARC 
LiaHtTING DISTRIBUTION SYSTEM. 


high and does not vary with the number 
of lamps in service, but remains constant 
for all loads. This is an advantage pos- 
sessed by the multiple system which is 
lacking in other systems, in which the ef- 
ficiency diminishes rapidly as the load 
decreases. The same may be said of the 
power-factor. It is high and the same 
with any number of lamps in operation, 
hence the system does not consume un- 
necessary generator capacity when oper- 
ating at light loads. In a constant-cur- 
rent series system the apparent energy is 
the same for all loads, which means the 
same consumption of generator whatever 
the number of lamps in operation, while 
in the multiple system it varies in direct 
Proportion to the number of lamps in 
operation. The great flexibility of this 
system is one of its leading features since 
it permits the operation of are lamps of 


of the incandescent system are made. In 
this way the system obtains all the ad- 
vantages of an incandescent lighting sys- 
tem, and at the same time retains the val- 
uable features of a multiple are lighting 
system. Some of the important points 
claimed for this system are its high effi- 
ciency and its extreme simplicity and 
flexibility. 
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Induction Motors at the Continental 
Iron Works. 


The Continental Iron Works, of Brook- 
lyn, N. Y., the builder of the famous 
“Monitor,” has recently purchased from 
the Westinghouse Electrical and Manu- 
facturing Company considerable additions 
to its electrical equipment. The pur- 
chase includes a 180-kilowatt, 220-volt, 
60-cycle, two-phase alternator, a five- 
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panel switchboard, eleven induction mo- 
tors of from five to twenty horse-power 
each, with the accompanying auto- 
starters. The company some time ago 
installed alternators of 120 kilowatts and 
45 kilowatts each, and of the same char- 
acteristics as the above. It also has 
quite a number of induction motors in 
use driving corrugating and bending rolls 
for making Morrison fire boxes, also driv- 
ing fans, shears, tools in the machine 
shop, etc. Some of the motors which have 
recently been purchased are to displace 
direct-current motors, the original in- 
stallation at this particular plant having 
been of direct-current apparatus. After- 
ward a forty-five-kilowatt alternator was 
put in to try alternating-current distri- 
bution, and subsequently the 120-kilowatt 
and 180-kilowatt alternators have been 
purchased. The direct-current motors 
are rapidly being replaced by alternating- 
current induction motors, and this is after 
a thorough and careful investigation of 
the subject and several years’ trial of the 
induction motors. In fact, when the new 
180-kilowatt alternator is installed, the 
old direct-current generator will be used as 
an exciter, also furnishing current to one 
or two small direct-current motors which 
will ‘be used for awhile until they are 
worn out. 
shes allie en Sta 
Honors Richly Deserved. 
[New York Sun.] 


Charles Proteus Steinmetz, the foremost 
expert in applied electricity of this country, 
and therefore of the world.—President Eliot, 
conferring the degree of A. M. 


Good. Mr. Steinmetz was on the Sun’s 
list of the hundred Captains of Industry, 
whose great place in their respective call- 
ings entitled them to be present at the 
memorable luncheon to Prince Henry of 
Prussia. The Committee of Invitation 
thought so too. Mr. Steinmetz’s services 
to the General Electric Company prove 
him to be what President Eliot describes 
him. But why, then, make him merely 
an A. M.? 
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Electrochemical reactions depend upon 
the fact that the salts of metals are dis- 
sociated when in solution. When potas- 
sium chloride is dissolved in water what 
actually exists in the water is a succession 
of free atoms of chlorine and potassium 
with great electrical charges. Similarly 
when silver or gold cyanide is dissolved in 
potassium cyanide solution the aloms are 
free; the weaker the solution the more 
perfect such free condition. As soon as 
the atoms of gold or silver lose their 
charge of electricity (as they do when an 
electrical current is passed through), gold 
with its ordinary properties is at once pro- 
duced and precipitates itself in the solid 
form. 
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The Sage Ohmmeter. 


Tt is probably not generally appreciated 
that this otherwise well-known resistance 
measuring instrument can be used for mak- 
ing many tests which are not within the 
range of an ordinary Wheatstone bridge. 
They are so nearly absolutely non-induc- 
tive that it is feasible to use alternating 
current instead of battery power without 
introducing any appreciable error, and 
this of course enables such work as meas- 
urement of inductance and capacity and 
the resistance of electrolytes to be accom- 
plished. 

The seven figures of the accompanying 
diagram show various methods of connec- 
tion. Fig. 1 shows how an ordinary re- 
sistance is connected to the ohmmeter 
when it is desired to measure its value in 
ohms. Fig. 2 shows the complete scheme 
of connections of the ohmmeter. Fig. 3 
shows how inductances are compared, A 
being the unknown inductance and B a 
coil whose inductance is known. Fig. 4, 
how the resistance of an electrolyte is 
measured. It will be noted that this is 
connected in the same way that an ordi- 
nary resistance is attached, but that the 
alternating current obtained from the sec- 
ondary of an induction coil is used in- 
stead of the direct current ordinarily fur- 
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In Fig. 7 a > shown the connections 
for measuring capacity, C’ being a stand- 
ard condenser and C the unknown 
capacity. In this case, as in Fig. 4, an 
alternating current is employed in place 
of the direct current. The length of the 
scale of the ohmmeter on which the re- 





Fie. 8.—THE SAGE OHMMETER. 


sistances are read off is thirty inches. As 
the scale of any ordinary portable volt or 
ammeter is but five inches long, some idea 
can be had of the fineness of readings 
obtainable. The instrument itself is illus- 
trated in Fig. 8. 
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Fics. 1 To 7.—SnHowrne DraGRAM FOR VARIOUS CONNECTIONS FOR OHMMETER TESTING. 


nished by the batteries contained in the 
instrument. Fig. 5 shows how crosses on 
lines may be determined by the ordinary 
loop test, and Fig. 6 the location of 
grounds in a similar way. 


New York, the general selling agents for 
the Whitney Electrical Instrument Com- 
pany, have arranged for the exclusive 
manufacturing and selling rights for 
these interesting devices. 
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A Practical Corner Bit Brace. 


The accompanying illustration shows a 
practical tool for electricians, steam. 
fitters, plumbers, bell-hangers and tele. 
phone men. This brace is especially 
adapted to give service where other means 
would fail, taking the place of a breast 
drill and ratchet. brace, and being eg. 
pecially useful in corner boring and be. 
tween beams. The manufacturer, the 
Du Mont Tool Company, of Buffalo, 
N. Y., claims that the work done with this 


tool ensures accuracy and rapidity, being a 
great saver in time and energy. 
The principal feature of the bit brace 


is the hard steel universal joint. ‘This is 











A New Corner Bit Brace FOR DIrricULt 
BorInaG. 


made of the best quality of material, 
and all the other parts are finished 
in an excellent manner. They are made 
with an eight-inch and ten-inch sweep.: 


>. 





Car Heating and Lighting Company. 


The Gold Car Heating and Lighting 
Company, which has just been incorpo 
rated under the laws of the State of New 
York, with a capital of $1,000,000, has 
purchased outright the entire business of 
the Gold Car Heating Company, of New 
York, Chicago and London, and also the 
entire business of the Gold Street Car 
Heating Company. 

It took possession on July 1, 1902, of 
all the property of both of these com- 
panies, and in addition to nearly 100 pat- 
ents already owned by them, has acquired 
a number of new and valuable patents 
covering electrical apparatus. 

The business of the Gold companies has 
increased enormously during the past few 
years, and now extends all over the world, 
wherever railway cars are operated by 
steam or electricity. 
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Among the large electric heater con- 
tracts recently received is one from the 
Louisville Railway Company for over 300 
sets of car heating apparatus, and orders 
from the Jersey street railways for about 
100 equipments, as well as from the Bos- 


ton & Maine, New York, New Haven & 
Hartford. Massachusetts electric com- 
panies and South Side Elevated Railroad, 
of Chicago. A contract has recently been 
closed with the Metropolitan Street Rail- 
wav, of New York, for electric heating ap- 
paratus which will be a departure from 
anything 0 this character heretofore un- 
dertaken. 

In addition to all of the new work now 
under way, the Gold companies have al- 
ready equipped nearly 40,000 cars and 
Seaenoti m about 500 railroads all 
over th: world, and their apparatus is 
spoke n the very highest terms 


where’ as been used. 
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power and 3,400 tons displacement, with 
an average speed of twenty-two miles per 
hour. 

The dynamo room is equipped with 
Fuller & Company (Detroit, Mich.) Cor- 
nish style automatic engines, direct- 
coupled to six-pole 110-volt dynamos. 
Two sets are of 600 lights capacity each, 
and one set is of 300 lights capacity, for 
day service. Each dynamo has an auto- 
matic circuit-breaker on the switchboard 
so that it can not be overloaded, and the 
dynamos are so arranged that they can be 
paralleled if necessary. 

The switchboard is connected to six- 
teen circuits, running to distributing 
cabinets located in convenient places 
throughout the ship, from which cabinets 
distributing boards with circuits of ten 
lights each are run. These circuits are 
controlled from these distributing cabi- 
nets by manual switches, so that the 
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All of the stockholders of the old com- 
panies will be numbered among the stock- 
holders of the new company, the plan 


havin received the unanimous approval 
and consent of every shareholder in all 
of the properties purchased. The main 
office of the new company will be at New 
York city. 
sua si i 

Electrical Steamer Equipment. 

Duing the recent invitation trip by a 
party of New York publishers and edi- 
tors, civen by the Erie Railroad and the 


Detroii 
the \ 


com} 


& Buffalo Steamboat Company, 
isitors were greatly impressed by the 
cteness of the fittings and auxil- 


iarios in the steamboat service. Probably 
the most interesting fitting out of this 
splendid line of boats was the electrical 


equipment on the steamer Eastern States, 
which conveyed the party from the De- 
troit & Buffalo company’s docks, at Buf- 
falo, to Detroit. This boat is 366 feet 
long, with 82-foot beam, 5,000 horse- 





STEAMER EASTERN STATES, EQUIPPED THROUGHOUT WITH ELECTRICAL AUXILIARIES. 


illumination can be arranged to suit the 
occasion by the cabin electrician. 

There are about 1,100 lights through- 
out the ship, and electric call-bells are 
used from the various rooms and apart- 
ments. A 250-drop annunciator is lo- 
cated in the social hall. 

The signal lights are electrically il- 
luminated, with an automatic tell-tale lo- 
cated in the pilot-house, which indicates, 
by sounding the alarm, whether any par- 
ticular light has failed to work during 
the time its service is called for. A 50,- 
000-candle-power searchlight of the mir- 
ror projector type, equipped with regula- 
tion navy lens, is operated, and the boat 
is wired in strict accordance with the 
Great Lakes ship register rules. The 
regular navy style of ship wiring is prac- 
tised throughout, and the regulation 


water-tight fixtures and junction boxes 
are used on all exposed work. 

In the kitchen an electrical dish-wash- 
ing machine is operated by a one-horse- 
power motor. 
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The Death of Mr. Albert Clarke White. 
Mr. A. C. White, general manager of 
the Providence Telephone Company, died 


at his home in Providence, Friday 
night, June 27, of liver and _ heart 
trouble. 


Mr. White was a pioneer telephone man, 
and one of the earliest to realize the great 
future of this industry. He always took 
a prominent part in the proceedings of the 
National Telephone Exchange Associa- 
tion, and was active in promoting tele- 
phone service along lines which took ad- 
vantage of every improvement in ap- 
paratus and improvement in service 
methods. The new exchanges of his com- 
pany in Providence and other cities in 
Rhode Island were models of their kind. 
Mr. White leaves a widow and six 
children, and his death will be mourned 
by a very large circle of friends, not only 














Mk ALBERT CLARKE WHITE. 


in Providence, but throughout the United 
States. 

Mr. White would have been sixty-one 
years old on June 28. His first elec- 
trical work was as telegraph operator 
with the Western Union Telegraph Com- 
pany, and he served as chief operator at 
Providence until he entered the telephone 
business in 1881. He took an active in- 
terest in public affairs, had been a member 
of the city council of his city and promi- 
nent in Masonic circles. 

His funeral was held at the family 
residence on Tuesday of this week, at 
twelve o’clock. A number of electrical 
friends of the deceased from New York 
attended the services. 





ahaiadieinee 

Iron is incandescent at 713 degrees 
Fahrenheit, gold gives out light at 783 
degrees Fahrenheit, an electric light car- 
bon at 734 degrees Fahrenheit. Chalk 
can. be made to glow and give out light by 
an oxyhydrogen jet, as lime does in a cal- 
cium light. 
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| COMMERCIAL NEWS | 


DOMESTIC AND EXPORT 





E.ectric Roaps For St. PeTerssurc—The 
Ministry of the Interior has approved the 
municipality’s proposal to equip electrically 
the street railroads owned by the city, and 
the municipal authorities have been author- 
ized to accept a favorable bid for their con- 
struction. It is said that an American firm 
will probably secure the contract. 


Evecrric FREIGHT ROAD FOR LOUISIANA— 
The New Orleans & Southwestern Electric 
Railway Company, with a capital stock of 
$2,000,000, has been incorporated in New Or- 
leans. The company will construct an elec- 
tric railway line from New Orleans through 
the Louisiana sugar and rice districts, and 
when completed it will embrace a _ total 
mileage of some 200 miles. The road will 
be equipped to handle the heaviest kind of 
freight traffic, and the active work of con- 
struction will begin early in July. C. P. 
Sherer is the president; C. P. Young, gen- 
eral manager; H. L. Lancaster, treasurer, 
and Thomas A. Badeaux, secretary of the 
new company. 


PostaL GETS THE ContrRAcTt—The board of 
directors of the Pennsylvania Railroad Com- 
pany have approved the contract with the 
Postal Telegraph Company for the stringing 
of wires along the line and the handling of 
the company’s business. It is understood 
that it will take in all the lines of the com- 
pany east of Pittsburg and Erie except that 
portion which was formerly known as the 
Western New York & Pennsylvania. The 
latter company has an agreement with the 
Western Union Telegraph Company for 
handling the business on its lines which 
will not expire unti: 1907, and unless other 
arrangements are made the Western Union 
Telegraph Company will continue its serv- 
ice on the Western New York & Pennsyl- 
vania road. The Postal Telegraph Company 
is to pay to the Pennsylvania Railroad Com- 
pany $70,000 a year for the privilege of do- 
ing business on the line of the railroad, 
and is also to allow the railroad company a 
certain percentage of money received for 
commercial business. The railroad com- 
pany, however, will be compelled to furnish 
the poles, while the telegraph company will 
supply the wires. This contract is to be in 
force for fifteen years, and is to apply to all 
lines of the company that have heretofore 
been operated by the Western Union Tele- 
graph Company. The Western Union Tele- 
graph Company has until December 1 to re- 
move its wires, poles and instruments now 
on the line of the Pennsylvania Railroad, 
and it is understood that overtures are to 
be made to the telegraph company for th2 
purchase of the wires and poles now on the 
company’s right of way between New York 
and Pittsburg. The Pennsylvania Railroad 
Company hus its own system between these 
two cities, but on the Philadelphia, Wil- 


mington & Baltimore division the wires and 
poles belong to the Western Union Telegraph 
Company. 


[ TELEPHONE AND TELEGRAPH | 


Brazit, Inp.—The Citizens’ Telephone 
Company, of Clay County, has been incor- 
porated. The company will operate a tele- 
phone system in Brazil, the capital stock 
being $50,000. 


Crescent, N. Y.—The Hudson River Tele- 
phone Company will construct an exchange 
at Crescent in a short time. The exchange 
will be worked from Crescent during the 
day, but in the evening the central will be 
at Cohoes, N. Y. 


DENVER, CoLt.—Saguache, Rio Grande & 
Costilla counties will soon be equipped with 
a system of telephone lines. The #'armer’’ 
Union Telephone Company has been incor- 
porated, with a capital stock of $10,000, to 
erect lines over these three counties. 


TerRRE Haute, InNp.—The Citizens’ Tele- 
phone Company will make a large addition 
to its switchboard, which now has a capacity 
of 1,220 lines. With the addition of the 
new board, an increase in the number of 
operators will be made to facilitate the 
service. 


LreuigH, Utan—The Rocky Mountain Bell 
Telephone Company has reached Lehigh 
Junction with its new pole line. Thetelephone 
company has signed an agreement with the 
Utah Light and Power Company to join 
it in the erection of a single line of poles 
forty-five feet high through the main streets. 
These poles will be used conjointly. 


WILMINGTON, DeL.—The Delaware & Atlan- 
tic Telegraph and Telephone Company is 
receiving material for extensive additions 
to its system of underground conduits in 
this city. It is estimated that the new work 
will add between six and seven miles of 
conduits. Work will be begun as soon as 
possible, permission having already been 
granted by the street and sewer depart- 
ment. 

LAREDO, TEX.—The Southwestern Tele- 
graph and Telephone Company has filed pro- 
ceedings against the I. & G. N. for a right of 
way for the telephone line from San Antonio 
to Laredo over the railroad company’s right 
of way. Work onthe line will be commenced 
as soon as arrangements can be made, it be- 
ing understood that telephone connections 
with San Antonio will be made by Septem- 
ber 15. 

ALAMmMoGorDO, New Mex.—Franchises have 
been granted for a telephone system for 
Alamogordo and Otero County, one of the 
conditions being that ‘the line be extended 
to Cloudcroft and El Pano within a year. 
The company which proposes to construct 
and maintain the system will have the work 
completed and the telephones ready for use, 
it is said, in Alamogordo in ninety days. 
The franchise is for forty years, and the 
company is to pay the county $500 each 
year. An automatic system will probably 
be installed. 
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ELECTRIC LIGHTING | 


Emporia, Kan.—It has been decided to 
expend considerable money for improve. 
ments on the Emporia electric plant. The 
old building is to be improved and new 
dynamos are to be put in. 


HAVERHILL, Mass.—The Haverhill Ilumi- 
nating Company has filed certificates of 
incorporation with the Secretary of State, 
with a capital of $150,000. The company 
proposes to build a plant at Haverhill. 

INDIANAPOLIS, IND.—The Indianapolis 
Light and Power Company’s plant will be 
very much extended and improved, and 
when completed about 3,000 more horse- 
power will be added to the capacity of the 
plant. 


Osweco, N. Y.—The Oswego Electric Light 
Company has been organized with a capital 
of $50,000. The company will manufacture 
and produce electricity for lighting, heating 
and power purposes. The directors are 
Charles G. Holleran, John D. McRae and 
John P. Miller, of Oswego. 

ALAMOSA, Cot.—The Mutual Electric Light 
and Power Company, composed of Alamosa 
citizens, has closed a deal, purchasing for 
$5,000 the plant, franchise, poles, wires, and 
good will of the old companies. The new 
company will not use the old plant, but 
bought it in order to have a clear field for 
the new enterprise, the plant of which they 
will erect within the next sixty days. 

GREENFIELD, Mass.—The Greenfield Elec- 
tric Light and Power Company will probably 
furnish the power to run the Northampton, 
Deerfield & Greenfield electric road when it 
is in operation. It may also furnish power 
for the whole or a part of the Northampton 
& Amherst road. The new water power 
which this company has secured will be 
located at West Deerfield, and it is esti- 
mated that the cost of the plant will be 
$100,000. 

Houston, Trex.—The Houston Lighting 
and Power Company is making considerable 
improvements. The foundation of the new 
building has been completed and a more 
extended service is being prepared to meet 
the demand which has become very urgent. 
The new machinery now being installed will 
add 1,500 horse-power, with appliances that 
will enable an addition of 1,500 horse-power 
more to be made when the demands of the 
business should require, making a total ad- 
dition of 3,000 horse-power. 

Syracuse, N. Y.—The Syracuse Lighting 
Company has under consideration the ex- 
penditure of $250,000 this year in making 
further improvements at its electric light 
station in this city. Since January, 1900, 
more than $500,000 has been expended in 
improvements, and the volume of business 
has more than doubled. Besides lighting 
the town streets, the company is furnishing 
light to many business houses and resi- 
dences. A contract has been made to fur- 
nish street lights for the town of East- 
wood, and many residences there are being 
lighted, 
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(ELECTRICAL SECURITIES | 


The shock occasioned by the illness of the 
British King did not materially unbalance 
the market and financial conditions have 
a remarkable stability and resistance 








shown 
to disastrous predictions. 
plete failure to induce liquidation of any 
moment in spite of unfavorable general de- 
velopments or aggressive bear campaigns; 
the recent failure of the bear campaign in- 
augurated on the coal strike being points 
significant of such strength. Another im- 
portant point is the outlook that the coal 
strike situation will shortly show improve- 
ment and the general acceptance oi the views 
of the operators that the bituminous miners 
will not join in ? general sympathetic strike. 
A big bull point is also to be found in the 
crop outlook, especially the promise of a big 
corn crop and a handsome cotton yield. 
Other bullish arguments are to be found in 
the general commercial and trade activity 
and prosperity, especially as regards the iron 
and steel industry and the transportation 
business, with a steady aggregate increase 
ol earnings being reported trom the latter 
in spite of sume individual exceptions. 


ELECTRICAL SECURITIES FOR WEEK ENDING 
JUNE 28. 

New York: Closing. 
MOOR ISIE FR. as eo dose a ala macy oa cheer 67% 
CON. Gass ov sects we eleatgelcdee meee te 220% 
er. OG: 5 ote 2 onesies wares 305 
Rlties: OO. BieGsiiscc ccs cnet ecse ees 197 
Miah, Woo esawcaw ace aseore ae 1314 
Met. St Rus oan es 148% 
N. Y.G@ Ni BORGER ICG, cc cics cc utes 176 
Westinghouse Mfg. Co............ 210 


New York & New Jersey Telephone has 
been selling at 176 during the week. The 
telephone company has during the past week 
closed a contract for the erec.ion of its new 
building. The structure is to cost $300,000 
and will house Prospect Exchange, the Long 
Island Trunk line terminals, the repair shop 
and the supply department. The company’s 
present building at Willoughby _ street, 
though a large one and recently er-cted, has 
already become too small and more room is 
demanded. 


Boston : 


Clesing. 
Am, Telep: Go RObecs% 6s cewciw aes 178 
Maison Dees 3 oedeos oes toawes 277 
Mase: WG@) Hla so. wowas me teaneet 971% 
New Engle Tals. iscisccecciies 147 
Western Telephone & Telegraph... 10114 


The directors of the American Telegraph 
and Telephone Company have declared the 
regular quarterly dividend of 114 per cent 
and *; per cent extra, payable July 15. The 
dividend record of American Telephone and 
Telegraph is: In 1900, 3 per cent and % per 
cent extra; 1901, 6 per cent and 114 per cent 
extra; this year, two quarterly dividends of 
1'. per cent and one % per cent extra. 
Philadelphia : 


Closing. 
Elec. Co. of America............. ‘TY 
Elec. Stor: Bathoi..c. oes. soe cs 90 
Elec. Stor. Bate pe. 0.2 es. cs00: 90 
Philadelphia Blec................. 5 
Uniow: Tris scsi eSevics cs cee 44, 
Ve 2. a ee 108% 


United Gas Improvement and Union Trac- 
tion were in demand during the week with 


The almost com-. 
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a brisk outlook for the latter stock toward 
the close. 

The directors of Electric Storage Battery 
have declared the regular quarterly divi- 
dends of 14% per cent on both the common 
and preferred stock, payable July 1 to stock- 
holders of record on the closing of the books 
June 27. 

The Rhode Island Company, whose $2,000,- 
000 capital was subscribed by the United Gas 
Improvement Company, Philadelphia, has, 
it is understood, taken over under a 


999-year lease the Union Railroad, of 
Providencc, the Pawtucket Street Rail- 
way, and the Rhode Island Suburban 


Railway. These trolley lines are owned by 
the Unitea Traction and Electric Company, 
the holders of whose $8,000,000 stock will re- 
ceive under the lease dividends at the rate 
of 5 per cent per annum and presently in ad- 
dition a distribution of 25 per cent ($2,000,- 
000) in the stock of the Rhode Island Securi- 
ties Company. This last-named company 
will shortly be organized with a capitaliza- 
tion consisting o: $10,000,000 each of stock 
and bonds, to take over the $2,000,000 stock 
of the Rhode Island company, with its lease 
of the trolley lines, and also the proposed 
leases of the gas and electric lignting prop- 
erties. The directors of the Rhode Island 
company are: President, Marsden J. Perry, 
Providence; vice-presidents, Samuel P. Colt, 
Providence; Randal Morgan and Walton 
Clark, Philadelphia; secretary-treasurer, 
Lewis Lillie, Philadelphia; Nelson W. AI- 
drich, William G. Roelker, J. Edward Stud- 
ley, Howard O. Sturges, Walter F. Agnell, 
Samuel M. Nicholson, all of Providence, and 
Thomas Dolan, Philadelphia. 


Chicago : Closing 
Chicago Edison Light............. 179 
CCR SOM ss oak wo ck pi ceeeacue 170 
Metropolitan El. pf... ..... 2.2 sccecs 89 
INGEIOMME COWNON. . co ccc ie sewses cens 23 
N&etOnal CAPDON DE... cs cccc cesses 96 
WIOGE RMGOUIOMN G a5 oc es wecnscecsee es 16% 
Uitte Tauern DE. 6.6 csc tiswees 50 





PERSONAL MENTION | 


Mr. A. A. Serva, assistant manager of 
sales of the Fort Wayne Electric Works, 
Fort Wayne, Ind., was in New York and 
Philadelphia during the past week. 








Mr. CHARLES H. Nort, president and gen- 
eral manager of the North Electric Company, 
of Cleveland, with his wife and two chil- 
dren, spent. a few days in New York while 
en route from the Philadelphia Telephone 
Convention to Cleveland. - 


Mr. Davin SHANKS, of Handley & Shanks, 
electrical engineers of Birmingham, Eng- 
land, paid the ELectricaAL REVIEW an agree- 
able visit on Monday of this week. Mr. 
Shanks spent some six weeks in this coun- 
try, visiting leading electrical manufactories 
and installations. He sailed for home on 
Wednesday of this week. 


Mr. R. T. Lozier, of the Bullock Manu- 
facturing Company, who has had charge of 
the New York offices of this progressive elec- 
trical manufacturing company, leaves this 
week for the home office at Cincinnati where 
his sphere of responsibility has been con- 
siderably enlarged, and he takes charge in 


dl 


the capacity of general manager of sales. On 
Saturday of last week Mr. Lozier gave a 
farewell luncheon to a number of his elec- 
trical friends at the Lawyers’ Club. It was 
a very pleasant affair and all united in ex- 
tending cordial bes: wishes to the host, in 
which the ELectrricaL Review heartily joins. 


( ELECTRIC RAILways } 


Sr. Louris, Mo.—The St. Louis, Clayton 
& St. Charles Railway Company has asked 
for permission to construct a railroad run- 
ning from the Olive Street Road to the 
main line. 








Fort WaAyYNE, Inp.—The Fort Wayne & 
Southwestern Traction Company has filed 
notice in the Secretary of State’s office of an 
increase in the capital stock from $600,000 
to $1,000,000, and has amended articles to 
extend its lines from Fort Wayne to Goshen. 


Muncig, Inp.—The promoters of the pro- 
posed Muncie-Newcastle Interurban Line 
have petitioned the board of Normal City 
that the company desires a franchise for 
the right of way through the town. The 
right of way has also been requested from 
the city limits west to the county line. 


TopeKA, Kan.—The Kansas City, Vine- 
wood Park & Topeka Electric Railroad has 
been granted a franchise to run its cars into 
this city. The franchise has been accepted, 
and a forfeit of $5,000 has been deposited 
with the city, guaranteeing that the cars 
will be running on certain streets by 
September. 


Avrora, Int.—As soon as material is on 
the ground, the construction of the Aurora 
& Rockford Electric Railroad will begin. 
A forty-year franchise for two streets has 
been secured by the company agreeing to 
pay $10,000 in cash to the city for the 
privilege, and also to put up indemnity bonds 
during the course of construction of the 
road. 


EASTERN PENNSYLVANIA, N. J.—The East- 
ern & Washington Traction Company has 
secured a franchise to build an electric rail- 
road in Eastern Pensylvania and Washing- 
ton, N. J., making forty-five miles of road 
connecting this city with all near-by New 
Jersey towns of any prominence. The char- 
ter cost $25,000 and was taken out at Tren- 
ton, N. J. 


INDIANAPOLIS, IND.—The Indianapolis & 
Plainfield Electric Line has begun laying 
its tracks in West Indianapolis. A large 
force of men is at work, and it is expected 
that operations will begin in forty days. 
The Indianapolis Street Railway Company 
will extend its line to the belt line, thus 
connecting with the Plainfield line, giving 
direct access to this city. 


Des Mornes, Iowa—It has been announced 
that the electric interurban line now build- 
ing from Waterloo to Denver will be com- 
pleted to Tripoli, Bremer County, on the 
Great Western this summer, and when the 
Great Western completes its lines from 
Oelwein to Waverly, the Summer-Waverly 
will be abandoned and sold to the electric 
road to be operated by it. 
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{ INDUSTRIAL ITEMS 


THE CHICAGO TELEPHONE Suppty Com- 
PANY purposes to remove its factory and 
offices about September 1 from Chicago to 
Elkharat, Ind. 








Tue FALLerR AUTOMATIC TELEPHONE EXx- 
CHANGE CoMPANY is exhibiting its system at 
22 Union Square East, New York city. This 
system was illustrated and described some 
weeks ago in these columns. 


THE ADAMS-BAGNALL ELECTRIC COMPANY, 
Cleveland, Ohio, has recently been awarded 
a large contract for arc lamps for Wash- 
ington, D. C., through the Doubleday-Hill 


Electric Company, Pittsburg, Pa., its 
Pennsylvania agents. 
THE REUTERDAHL ELECTRIC COMPANY, 


Providence, R. I., has opened a New York 
office at 70 Trinity Place. Mr. H. M. Will- 
iams is in charge. This company manu- 
factures the Reuterdahl storage battery 
which has become well known and is well 
endorsed by users. 


THE STANLEY INSTRUMENT CoMPANyY, the 
office and factory of which are located at 
Great Barrington, Mass., and the sales de- 
partment at 146 Broadway, New York city, 
has issued a unique little folder on “Mag- 
netic Flotation.” This is a clever sketch 
of the history of this subject. 


THE EvurREKA ELEctTrRic Company, Chicago, 
Ill., is placing before the telephone public 
the Grizgg’s adjustable swinging telephone 
brackets for desk telephone service, and is 
also calling attention to its handling of 
Hind’s telephone lease record. These two 
specialties have become very popular in the 
telephone field. 


J. G. Britt Company, Philadelphia, Pa., 
i. distributing a splendid catalogue describ- 
ing its perfectly equalized steam and elec- 
tric passenger trucks. Under separate 
headings the frames, equalizing bars, 
springs and brakes are described, and the 
book is made complete with half-tone and 
diagrammatic illustrations. 


M. B. Austin & Company, Chicago—Mr. 
Joseph Franklin, Jr., who is well known in 
the West through his being president of 
the Commercial Electric Supply Company, 
of St. Louis, has recently acquired stock in 
M. B. Austin & Company, of Chicago, and 
immediately assumed the management of 
sales for this company. 


THE OTIS ELEVATOR COMPANY announces 
the recent closing of contracts for more 
than fifty electric passenger elevators in 
New York city and vicinity, forty-five of 
which will be installed in New York city 
proper. Further recent contracts cover in- 
stallations for elevators to be installed in 
Yokohama, Japan; Melbourne, Australia, 
and Buenos Aires, South America. 


Fereuson & Goopnow, 100 Washington 
street, Chicago, IIll., announce that the 
property of the United States Accumulator 
Company, which failed a_ short time 
ago, is for sale, The property is lo- 
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cated at 212 East Illinois street, and can 
be seen by notifying this office or Henry L. 
Wilson, the receiver, at the First National 
Bank Building. 


ARNOLD MAGNetTIc CLuTcH CompPaANy, Mil- 
waukee, Wis., has been recently organized 
to manufacture the Arnold magnetic clutch. 
Within ninety days the company expects to 
have a well equipped factory in operation. 
The officers of this new company are: presi- 
dent, F. R. Bacon; vice-president, H. H. 
Cutler; secretary, A. W. Berresford; treas- 
urer, F. L. Pierce; consulting engineer, Bion 
J. Arnold. 


THE BROOKFIELD GLASS CoMPANY, New 
York, the long-time established manufac- 
turer of glass insulators for electrical work, 
announces that it is equipped for the manu- 
facture of insulators for high-potential elec- 
tric power transmission. Special designs 
for particular work will be made on request. 
The company’s offices are at 218-220 Broad- 
way, and its extensive works are located in 
the Borough of Brooklyn. 


THe AMERICAN STEEL AND WIRE COMPANY, 
Chicago, Ill., received ten gold medals, four 
silver medals and four bronze medals for 
its various products from the South Caro- 
lina Interstate and West Indian Exposition, 
which closed at Charleston, S. C., May 31. 
The company received also the Diploma of 
Merit for its installation in the Commerce 
Building. The medals awarded were the 
highest awards in each class. 


Tue San GABRIEL ELEcTRIC Company, Los 
Angeles, Cal., has recently purchased a 750- 
kilowatt, two-phase, engine-type Westing- 
house generator, which is to be installed in 
a substation of the Pacific Light and Power 
Company. The latter company has recently 
acquired the San Gabriel company, and the 
new alternator will be used in connection 
with its general system of lighting and 
power in Los Angeles and the vicinity. 


THE CHRISTENSEN ENGINEERING COMPANY, 
Milwaukee, Wis., is now distributing its 
catalogue No. 51, descriptive of motor-driven 
air compressors of the stationary and 
portable types. These motor-driven air 
compressors were comprehensively  de- 
scribed in a recent number of the ELEc- 
TRICAL REVIEW, and the catalogue furnishes 
sizes and weights which are supplemented 
by additional descriptions and improve- 
ments since that time. 


~ THE ELectric APPLIANCE Company, Chi- 
cago, is just out with one of the handsomest, 
most comprehensive and best arranged elec- 
trical supply catalogues ever sent to the 
trade. This catalogue is No. 16 and is ac- 
companied by an up-to-date loose leaf net 
price list and discount sheet. This is so 
arranged that as prices change new leaves 
may be inserted. The compilation is a dis- 
tinct advance over previous issues and is 
certain to meet with favor by buyers and 
users of electrical goods. 


THE D. M. STEWARD MANUFACTURING CoM- 
PANY, Chattanooga, Tenn., is the original 
patentee and sole manufacturer of genuine 
lava insulation. To protect the user from 
imitations which are not of its manufac- 
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ture, the company has bought a new name 
and trade-mark, “Lavite,” which will be 
used to distinguish its product in the future. 
The company has recently established a per- 
manent branch office at 57 Washington 
street, Chicago. This was started as an ex- 
periment in March and the results have 
been so gratifying that the company feels 
constrained to continue it as a fixture in the 
future. 


ALBERT STEPHANY, receiver, Atlantic Sup. 
ply Company, Atlantic City, N. J., advises 
us as follows: “I receive large quantities 
of circulars and other advertising matter 
which dealers continue to send to the com- 
pany, very likely at quite an expense. Ags 
the company will not again be open for 
business, it seems useless to have this com- 
pany’s name continue on the mailing lists, 
yet to constantly notify the senders of the 
same would unnecessarily add to the ex- 
pense of the settlement of the affairs of the 
company. I shall therefore appreciate any 
notice which you may give your readers 
of the fact.” 


THE WESTERN ELECTRICAL SUPPLY Com- 
PANY, St. Louis, is placing a new telephone 
switchboard on the market, regarding which 
is made many claims of superiority. The 
combined drop and jack is or novel construc- 
tion. The excellence of this device is 
claimed not only to lie in the general me- 
chanical design, but by reason of the arma- 
ture being mounted on the front end of the 
coil, and the manner in which it is con- 
structed, the highest electrical efficiency is 
said to have been attained. From extensive 
tests it has developed that only one-fortieth 
of the electrical energy 1s necessary to oper- 
ate this drop that is required by others. 
From the numerous orders and enquiries 
that it is receiving it is apparent that 
the trade at large is convinced of the 
genuineness of the claims. The simple con- 
struction of this combined drop and jack 
and the extremely slight electrical energy 
required to operate it, appeal very strongly 
to the practical telephone man. Combining 
these features with the compactness and 
general high-grade construction of this 
switchboard, it becomes of special interest 
to telephone engineers who have noted the 
progress and the improvements made in 
telephone apparatus tending to a higher 
state of perfection and efficiency. It will 
be noticed that the manner in which the 
armature is placed is a decided departure 
from other devices of this kind. The drop 
shutter, when in the retained position, rests 
squarely upon the armature itself, the manu- 
facturer having completely aone away with 
the rod that is customarily used for holding 
the shutter in place. The armature does not 
operate on any hinge, but rests on its own 
weight on a knife edge at the bottom, which 
is on the principle of the most accurate 
weighing devices in common use The space 
occupied by the complete structure, com- 
prising the combined drop and jack, is only 
one by one and one-half inches, which makes 
this switchboard very compact. With the 
company’s mechanical restoring device, 


positive in its operation, it is claimed that 
this board is the most rapid in service of 
any in use. 
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